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ARCTIC FOX IN ICELAND - PROTECTION OF FURRY TOURIST ATTRACTION

Kamila Botkova ', Ester Rut Unnsteinsdottir *
" Department of Landscape Management, Faculty of Forestry and Wood Technology,
Mendel Universit%/ in Brno, Zemédeélska 3, 613 00 Brno, Czech Republic
The Arctic Fox Centre in Sudavik, Iceland

Abstract

The Arctic foxes (Vulpes lagopus) live circumpolar in artic regions and it is the only native terrestrial
mammal in Iceland, not only an animal of great beauty and elegance but a beast well adapted for a life
in the kingdom of ice and cold as well. In Iceland, the population has got about 12000 individuals in
autumn. The highest density of arctic fox in Europe can be found in Westfjords of Iceland, in the
Hornstandir Nature Reserve. In the remote reserve, Arctic foxes have been protected since 1994.
Here, in the area of 580 km2, 40-50 pairs mate and hunt mainly on rich bird cliffs. Nature based
tourism is an increasing industry in Iceland and the foxes of Hornstandir Nature Reserve are becoming
more and more popular among visitors. The Arctic Fox Centre, established in 2007 in closeby village
Sudavik, is a non-profit research and exhibition centre. The centre organizes a monitoring of the
Hornstrandir Reserve fox population every summer season, studying parental behaviour and newly
also the effect of tourists on fox life. The aim is to describe this effect and to find the balance between
tourist interest and fox need of peace for their life.

Key words: Hornstrandir nature reserve, polar fox, nature based tourism

Introduction

The arctic fox (Alopex lagopus) is a small (3-4 kg) carnivore with a circumpolar distribution (Angerbjérn
& Tannerfeldt 2014). The species is characteristic of the arctic but is also found as south as in Iceland
where the species is the only native terrestrial mammal.

The arctic foxes of Iceland are true descendants of the ice age as they remained at the island as the
ice cap redraw towards north thousands of years ago. The arctic foxes are found in two colour
morphs, the "white" and the "blue". The white foxes are almost completely white in the winter but bi-
coloured in the summer, dorsally brownish and ventrally whitish. The blue morph is dark brown and
keeps its colour throughout the year but the sun bleaches the colour in late winter so it’s not easy to
distinguish the colours in that time of the year. The white colour results from recessive allele, so blue
parents can have both white and blue pups. White parents, however, have only white pups and mixed
pairs have mixed pups (Arctic Fox Centre 2014).

The arctic foxes are found throughout Iceland but the density is probably highest in the Westfjords.
The region has some of the largest bird cliffs of the country and proportionally longest coast line. It is
likely that food availability is the most important explanatory factor in determining density but winter
food is extremely important for sustaining the population (Unnsteinsdéttir & Hersteinsson 2013). In
many other countries, the arctic foxes feed mainly on lemmings (Lemmus sp.), that are medium sized
rodents and important food resource for arctic predators. There are no lemmings in Iceland and no
competitive carnivores so the Icelandic arctic foxes have quite general food habits. The main food
resources are birds and eggs, carrion, invertebrates and berries. Since the food abundance is highly
seasonal, the foxes cache food for the winter. The coast is very important and a stable resource of
edible things, such as carrion and various invertebrates, throughout the year (Arctic Fox Centre 2014).
Monitoring of the fox population in Hornstrandir Nature Reserve in Westfjords is annually organized by
the Arctic Fox Centre. The centre is focused on the arctic fox and it was established as a non-profit
research and educational institution by Prof. Pall Hersteinsson (1952-2011) and Ester R.
Unnsteinsdottir in 2007. IThe centre has got its seat in the area of Westfjords of Iceland in Sudavik
from June 2010. The main purpose is education — exhibition about the arctic fox and research. Other
activities are represented by coffee shop, tourist information centre and the centre of social life in a
village with 150 inhabitants in general. The centre organizes a monitoring of the Hornstrandir
population every summer season, studying parental behaviour and the tourist effect on fox life.

Tourism in the Hornstrandir Nature Reserve

The Hornstrandir Nature Reserve is one of few regions where the arctic foxes are protected in Iceland.
The protection took place in the spring 1994 but until then, organized "den-hunting" had been
performed in ages. Due to the protection, the arctic foxes in Hornstrandir have become tame and
curious of the people passing by during the summer. Likewise, the tourists are interested in the foxes
and their photogenic nature (Arctic Fox Centre 2014).



The growth of ecotourism in the Westfjords not only brings new ways of economic revenue but also
potential threats for the fragile wildlife within the area (Isaacs 2000), especially in biodiversity
reservoirs. The increase of tourism in the Westfjords of Iceland has great potential for positive
development (Madrigal & Kithn 2014). Overall, tourism in the area has increased since 1999. A total of
12,714 tourists stayed on average 1.4 nights in the area in 1999. By 2012, the total overnight stays in
the Westfjords went up to 77,062, with an average stay of 1.7 nights (Statistics Iceland 2014). This
increase in tourism can be both economically and ecologically beneficial, because it can provide a
source of revenue that can be invested in the development of local communities and nature
preservation (Madrigal & Kihn 2014). However, the effect of increased tourism on the wildlife and
nature of the area is unknown. If the tourism industry is not properly managed, it can degrade the area
and create conflict between conservation and development (Isaacs 2000). The negative effects of
tourism on fragile areas such as the Hornstrandir Nature Reserve is a great concern.

Fig.1: Arctic Fox Centre in Sudavik Fig.2: Orphaned puppy, white morph
(foto:author) (foto:author)

Research

The Hornstrandir Nature Reserve is in a remote peninsula of the North-Westfjords, giving it some
conservation advantages such as limited access to the area, and a controlled flow of tourists. Both of
these advantages, make it possible to study tourist behaviour within the area (Madrigal & Kiihn 2014).
Taking into consideration increasing tourist interest in the area, the reseach of the effects of tourist on
fox parental behaviour started in 2008. First study focused on parental behaviour of adult fox pair
during summer, when tourist and fox activity were monitored during five consecutive days every
month (Unnsteinsdéttir 2014).

First results show some changes: longer time in the den or increased scent marking and decreased
barking in the time of tourist activities (Unnsteinsdoéttir 2014). Even though more and longer monitoring
periods are needed to be able to explain properly the tourist effect, it is obvious that tourist visits and
their activity control and cooperation with local tourist guides will be neccesary for satisfied foxes and
thus sustainable management of the reserve.
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Souhrn

Liska polarni je jedinym plvodnim suchozemskym savcem Islandu. NejpocetnéjSi populace je
v oblasti zapadnich fjordu, a to v rezervaci Hornstrandir. Tato rezervace byla vyhlaSena roku 1975 a
dnes je nejdulezitéjsim utocistém pro lisky polarni v zemi. Rozklada se na 580 km? poloostrova a Zije v
ni pfiblizné 40-50 rozmnozujicich se part. Uzemi, které od 40. let 20. stoleti neni obydleno a jehoz
navstéva je mozna pouze lodi, pfipadné nekolikadennim naro€nym pochodem, pfedstavuje se svymi
utesy bohatymi na hnizdici ptaky idealni prostfedi pro liSku, a tak i pro jeji pozorovani.

Centrum zaméfené vyhradné na polarni liSky (Arctic Fox Centre) sidli od roku 2010 v oblasti
zapadnich fjord{l Islandu, ve vesni¢ce Sudavik. Bylo zaloZeno jako neziskova vyzkumna a vzdélavaci
instituce v roce 2007 Prof. Pallem Hersteinssonem (1952-2011) a jeho studentkou Ester R.
Unnsteinsdottir, pfednimi islandskymi odborniky na liSku polarni. Mezi hlavni programovou napli
centra patfi vzdélavaci €innost - expozice o liskach a vyzkum. Doplfikovymi &innostmi jsou provoz
kavarny, turistického informac¢niho centra a centra spoleCenského déni obce se 150 obyvateli vabec.
V pribéhu letnich mésicl centrum kazdoro¢né organizuje monitoring populace liSek v pfirodni
rezervaci Hornstrandir. Monitoring zahrnuje napfiklad stanoveni hustoty populace, vyuZiti nor nebo
efekt turismu na chovani norujicich lisek. LiSky jsou pro turisty velkym lakadlem, ¢imz se zachovani
Hornstrandirské populace stava vefejnym zajmem a faktorem rozvoje regionu. Vzhledem ke zvySujici
se popularité a navstévnosti rezervace byl v roce 2008 zapocat vyzkum zaméfen na vliv turistd na
rozmnozovaci a rodi¢ovské chovani liSek. Prvotni vysledky odhaluji zmény v chovani lisek, delSi ¢as
straveny v nofe, zvySenou miru pachového teritoridlniho znaeni a méné teritorialniho Stékani.
Ukazuje se, Ze regulace turistické navstévnosti ¢i pohybu navstévnikl rezervace a spoluprace
s mistnimi pravodci bude nejen pro spokojeny Zivot lisek, a tim zachovani jedineéného charakteru
rezervace, nutnosti.

Contact:
Ing. Kamila Botkovéa
E-mail: botkova.kamila@seznam.cz



ASSESSING INFORMAL TRAIL NETWORKS IMPACTS ON PROTECTED AREAS LANDSCAPES:
A CASE-STUDY FROM PORTUGAL

Luis Monteiro
Department of Land Use and Improvement, Faculty of Environmental Sciences,
Czech University of Life Sciences, Kamycka 129, 165 21 Praha 6 — Suchdol, Czech Republic

Abstract

Visitor-created informal trails, sometimes referred to as “social trails”, represent an important threat to
the visitor experiences and natural resources of recreational areas by removing vegetation, moving
wildlife, altering the hydrological cycle, introducing invasive species and fragmenting landscapes. This
paper presents the preliminary stage of a project that intends to develop the current understanding of
informal trails and their potential impacts on protected natural landscapes. The methodological
approach has its application in a Portuguese protected area, the Arrdbida Natural Park, and consists
of three sub-steps: (1) collection of GPS-based data from a webshare service based on a WebGIS
and a spatial analysis using a geographic information system; (2) an on-site visual survey of informal
trails using condition class assessment method; and (3) an assessment of the diversity of trail-based
fragmentation across the area using landscape fragmentation metrics to summarize the relative
impacts on a landscape scale. When using the proposed approach it will be possible to produce a
comprehensive coverage of information with reasonably high accuracy about the absolute and relative
levels of impacts from informal trails at the landscape scale (fragmentation indices) and at the local
scale (trails condition assessment).

Key words: trail networks; assessing trail impacts; webshare platforms; Global information systems,
Arrabida Natural Park.

Introduction

With increasing numbers of visitors engaging in protected area activities, potential environmental
impacts can appear on trails where recreation activities are performed most of the time (Marion and
Leung, 2001).

Formal trail networks can minimize visitor impacts and curtail widespread degradation by
concentrating use on appropriate walking surfaces. (Marion and Leung, 2004). However, when formal
trail networks fail to provide the desired access and experiences, visitors tend to venture off-trail,
leading to the creation of informal trails due to foot trampling (Wimpey and Marion, 2010). This type of
impact can affect ecosystem components through the removal of vegetation, displacement of wildlife,
alteration of hydrology, spread of invasive species and can also exacerbate ecological fragmentation
effects by expanding the influence into relatively undisturbed habitats (Wimpey and Marion, 2010;
Walden-Schreiner et al, 2012).

Creation and proliferation of informal trails can be characterized according to their spatial scale,
patterns of distribution, motivation of trail users, and the types of environmental impacts (Walden-
Schreiner et al, 2012). Although, even if they are present in nearly all protected areas, research
focused on informal trail networks remains mainly absent (Marion et al., 2006). This may be due to the
fact, that informal trail segments are often comparatively numerous, short, and frequently disposed in
complex patterns, creating sampling and assessment difficulties (Leung and Marion, 1999).

Through the years, informal trails mapping and on-site monitoring were commonly performed by using
a hand held Global Positioning System (GPS) unit and covering the entire trail system networks by
walk (Wimpey and Marion, 2011). Since limited human and financial resources are a major constraint
of protected area management this technique is many times costly in terms of time and resources
invested. However, nowadays, a new source of data is available based on GPS-based data from
webshare services and can be used to understand the patterns of visitor movements. In this way, it is
possible to identifying the spatial distribution of informal trails as a result of recreation use in a
effectively, cheap and accurate way.

This paper presents the preliminary stage of a project that intends to develop the current
understanding of informal trails and their potential impacts on protected natural landscapes.
Specifically, it provides an introduction to the project and presents the results of the preliminary stage:
GPS data collection from a free webshare service based on a WebGIS, and spatial analysis of GPS
tracks using a Global Information Systems (GIS).
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Study area
The proposed methodological approach has its application in the Arrabida Natural Park (PNA), an
important protected area in Portugal, with 17 653 ha, located 37 km south of Lisbon (Figure 1). The
entire area represents an important tourism and recreation destination, mainly due to its coastal and
mountainous scenery and special location within Lisbon Metropolitan Area (near 2.5 million
inhabitants).

A

Fig. 1: Location of Arrabida Natural Park

Material and methods

To achieve the proposed objectives and because the research is on its preliminary stage, this
conference paper provides an introduction to the project by presenting its first sub-step: the collection
of GPS data from GPSies.com (GPSies) and their spatial analysis using a GIS. Thus, in order to
characterize the spatial distribution of visitor-created trails within the PNA limits a main dataset was
collected from GPSies website, a free webshare service containing GPS tracks from visitors who
wanted to share their movements. Each track is classified within 32 different activities, length, altitude
profile, category and can be and downloaded in a variety of formats.

Search queries on GPSies were conducted on March 19th 2015, using a radius of 25 km from
Palmela and considering no more than 10 activities (hiking, mountain biking, walking, motor biking,
sightseeing, running, cycling, climbing, geocaching and racing bike). However, in order to ensure that
all submitted tracks were downloaded, a selective track length was used, to limit each query to less
than 250 tracks. This is due to the fact that the website restricts downloads to a maximum of 250
tracks, limiting the time window for each dataset if the query result is a higher number.

All tracks were downloaded in a "gpx" format and then converted into shape-files for editing and
analyses using a GIS software with the aim to eliminate duplicate results. This allowed create a
shape-file with the entire trail networks based on GPSies users tracks. After the elimination of
duplicates, the park boundary polygon was used as a base layer and all tracks that overlaid the official
park infrastructure, including official road and trail network, were removed. The result was a final
shape-file compiling all potential informal trails. Besides, for absorb the GPS spatial errors of tracks
collected by assisted GPS cell and smartphones, under different atmospheric conditions and canopy
cover, a 15 trail width buffers was created. Removal of buffered tracks was accomplished using
ArcMAP 10.3 by selecting and removing tracks that intercepted each park infrastructure. The result
was a shape files representing all park’s potential informal trails that will be used on the subsequent
phases. Finally the results were overlaid with the park zonation plan to summarize the lineal extent
informal trails in different management zones of the park.

Results and discussion

Following the considered search queries and after the elimination of duplicates, the total dataset
downloaded consisted of 7157 individual tracks, representing a total accumulated of 52 744.8 km, with
4004 tracks (56%) passing through the study area. This final dataset was submitted from March 2006
to March 2015 by 408 identified users that upload 6632 tracks and the remained by 105 anonymous.
The large number of users and their varied sources demonstrates the high attraction of PNA for its trail
networks.

Regarding the extension of the trail network, based on GPSies users tracks, a total of 8230 km are
contained within PNA limits and approximately 85% intersected the official road and paths networks.
From this, 7007.3 km are considered formal park infrastructure and 1223 km might configure illegal
trails - potential informal trails - that will be assessed on the subsequent phase (Table 1). The results
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shows that despite most users prefer to use the official park infrastructure, illegal use of trails and
paths network is still happening leading to the creation and proliferation of visitor-created informal
trails.

When plotting results against park zonation plan, 51% of the potential informal network is on
complementary protection, 36% on partial protection and the remain 13% on full protection. This
results represent all potential management conflicts between current uses and each management
zone.

Tab. 1: Summary of formal and informal tracks

Track type N Length (km)
Formal infrastructure 20302 7007
Potential informal trails 17076 1223

Conclusion

The demand for the practice of outdoor recreation activities in protected areas is increasing and
because most of these activities are concentrated on ftrails, potential impacts can appear on local
condition leading to a decrease on the quality of visitors experience. Besides, once research regarding
informal trails remains mainly absent, it becomes essential to have a clear and objective methodology
with common principles, to better examined their effects in protected landscapes.

In this case, accurate and low-cost voluntary geographical data showed to provide important clues
regarding how the territory is being used, making it a valuable tool to evaluate the ecological
significance and fragmentation effects of trail networks. Like this sustainable management action can
be instigated in order to minimize the creation and proliferation of visitor-created informal trails as a
result of outdoor activities within recreational and protected areas.
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Souhrn

Stale vzrustajici poCet navstévnikd chranénych oblasti ma zasadni dopad na dané prostredi. Tyto
dopady jsou koncentrovany v okoli cest (Marion a Leung, 2001). Pokud vSak neni zajistén dostatek
cest, dochazi k pohybu navstévniki mimo mista uréena k pohybu. Tito navstévnici pak maji tendence
opoustét bézné trasy a vytvaret neformalni cesty — vySlapavanim (Wimpey a Marion, 2010). V
chranénych oblastech pak maji tyto vySlapané stezky pfimy dopad na citliva rostlinna spolecenstva,
na vzacné druhy flory fauny volné Zzijicich zivoCichU a historické/archeologické pamatky (Hammitt a
Cole, 1998; Leugh a Marion, 2000).

| kdyz existuje celad fada vyzkumU zabyvajicich se pravé chranénymi oblastmi, vyzkum zabyvajici se
problematikou neformalnich cest zcela chybi (Marion a kol., 2006). Z tohoto duvodu je ¢lanek
zaméfen pravé na tuto problematiku a je umyslem rozvijet zde sou¢asné chapani neformalnich cest a
jejich moznych dopadu na chranéné oblasti s ukazkou konkrétniho pfikladu PFirodniho parku Arrabia
(PPA), coz je dulezita chranéna oblast v Portugalsku. Vyzkum je zde prezentovan ve formé vysledku
prvni faze projektu: sbér GPS dat pomoci GPSies.com (GPSies) a webovou sluzbou poskytovanou
zdarma a zalozenou na WebGIS; s naslednou geoprostorovou analyzou pomoci systému Global
Information Systems (GIS).

Pro moznost charakterizovat Uzemi z hlediska rozlozeni pohybu navstévniki mimo uréené trasy v
PPA, probéhl 19. bfezna 2015 sbér dat pomoci GPSies. Celkovy datovy soubor byl tvofen 7157
jednotlivymi trasami s celkovou délkou 52 744,8 km zahrnujici 4004 tras (56 %), které se nachazi ve
zkoumané oblasti. Po odstranéni duplicitnich tras a oficidlnich tras tvoficich infrastrukturu parku vznikl
vysledny soubor (shapefile) cest obsahujici pouze neformalni trasy. Celkové tedy oficidlni trasy
pfedstavuji délku 7007,3 km a ty neoficialni (ilegalni) trasy tvofi délku 1223 km. Pravé ty budou
posuzovany v dalsi fazi vyzkumu. PFi vykreslovani neformalnich tras v porovnani se zonaci chranéné
oblasti parku, 13 % té&chto tras zasahuje do zén s nejvétsi ochranou.

V tomto pfipadé byla pouzita volné pfistupna zemépisna data, ktera poskytla dalezité informace o
vyuziti uzemi, takZe je mozné je vyuzit jako cenny nastroj pro hodnoceni ekologické vyznamnosti a
negativni dopady cest, jez zpusobuji fragmentaci uzemi. Diky tomu mohou byt navrzena opatfeni,
ktera povedou k minimalizaci pohybu navstévniki mimo urené trasy s naslednym vytvafenim
neoficialnich cest v dusledku rekreace a jinych sportovnich aktivit v chranénych oblastech.

Contact:
Luis Monteiro
E-mail: monteiro@fzp.czu.cz
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AVALANCHES IN JESENIKY MOUNTAINS

Libor Skoloud
Department of Landscape Management, Faculty of Forestry and Wood Technology,
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Abstract

The avalanches occurrence in Czech Republic can not be compared with Alpine countries but on the
other hand the avalanches also occur in theCzech mountains and represent an objective danger.
Winter sports and mountaineering are the integral part of recreation, mainly in the highest parts of the
Giant Mountains National Park and Protected Landscape Area Jeseniky. There are zones, where
avalanches in human interaction represent considerable risks. The avalanche prevention thus
predicting the risk of avalanches in the specific areas is essential for the avalanches risk reduction.
Computing models of the avalanches break off zones were performed by equations in ArcGis 10.2
software. Modeling potential break off zones is used for identifying sites, where is the highest
probability of the avalanches formation. This fact follows modeling of the avalanche paths in
programme RAMMs (Rapid Mass Movement System), where the quality of input data is key for the
avalanche paths simulation.Model results enable to predict speed, pressure and mainly the amount of
material which possibly sline down.

Key words: avalanches, Jeseniky Mountains, break off zones

Introduction

On the PLA Mountains National Nature Reserve Pradéd is situated a specific part of the mountain
range. Treeless rocky amphitheater which is wedged deep into the forest. This glacial valley is called
the Velka kotlina and attracts visitors with its natural beauty as a source of inspiration, mental
refreshment or stimulus for overcoming limits. This mountain area is despite big touristic pressure one
of the last places where nature has preserved its natural character. Climatic conditions in this area
could be consider as an extreme whole year. But the grandeur and glory of this place still attracts
visitors, tourists and sportsmen. When moving in mountains is necessary to ensure the safety,
because any underestimation of the situation in these conditions could have tragic consequences.
Very dangerous phenomenon in winter period are avalanches. The avalanches cause a significant risk
of movement in mountains. The Velka kotlina has six registered avalanche paths. From 1953 on these
paths have recorded almost all of avalanche landslide, according to international classification.
Characteristics of individual pathways and their spatial depiction are also part of the classification.
Software ArcGIS 10.2, with its functions is appropriate tool for modeling avalanche vulnerability.
Software RAMMS 1. 6. 20 serves exclusively for modeling avalanche pathways. Critical for the
resulting simulation is Quality of input data in both these programs. It should be noted that break off
zones were based on the model created in the ArcGIS 10.2.

The purpose is according to the chosen methodology create a possible break off zones, classify them
into three categories of endangerment and according to available data to model potential avalanche
paths.

Materials and methods

Processing of break off zones digital model, avalanche paths simulation and their impact on the Velka
kotlina consists of several consecutive steps. The first step was to obtain input data for modeling
break off zones. Input data were obtained by airborne laser scanning as a digital elevation model of
the fifth generation (5G DMR).

Land cover data were based on digital surface model of the first generation (1G DMP). In classification
process of airborne laser scanning data some errors occured - mostly on bare rocks with slope more
than 45 °. The DMP 1G had to be adjusted by comparison with orthophoto images obtained from the
CUZK in the program Terra scan. The layers which seemed like a mature tree stands were reclassify
to values corresponding to bare rocks.

After data editing a statistical model of potential break off zones was processed. Then a digital terrain
model was created. From the DMT were derived layers as inputs to the model (slope, altitude, vertical
and horizontal curvature, relief exposure), and digital surface model layer with the coordinates x, y, z
of which may be reclassified different types of surface. The actual calculation required to reclassify
each factors that enter the equation. The created avalanche danger model was also used to simulate
avalanche paths and scope of the various avalanches in the program RAMMS (Rapid Mass
Movement System).
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Results

Key factor for calculating the avalanche danger is input data resolution and map of the surface area
structure. In the process the digital surface model (DMP 1G) was used to create a map of the surface
structure of the territory in all cases, The reclassifications distinguished different heights of rock and
vegetation stands whether grass, shrub, or tree. The largest representation of avalanche danger was
in medium vulnerability category (77% of the area). Maximum vulnerability is represented by 21% of
the area and catastrophic vulnerability on the rocks by 2% of the area. Then the areas of potential
avalanches break off zones were transferred into the program RAMMS 1. 6.20. Break off zones of
individual selected avalanche pathaways was created on the basis of statistical information recorded
by mountain rescue service and potential break off zones.

Discussion

Currently new technologies and software development allows usage for avalanche issues as a
different models creation, visualization, and statistical analyzes. Creation and visualization of models
in this work was carried out from elevation data by Surveying Office.

Hresko (1998) developed a model used to determine the avalanches break off zones. As the most
important variables entering the equation was chosen a surface roughness. Methodology according to
the Barek and Rybar (2003) and subsequently Biskupi¢ (2008) added as the most important variables
slope in addition to the factor of surface roughness. The slope is considered as a primary
topographical factor for avalanches formation. The results of break off zones in the Velka kotlina
showed that the most represented is medium vulnerability of avalanche. This area with medium
vulnerability is located on the slope with inclination of 30 ° - 50 °. The rocks and grassland 10-20 cm
high are represented on the model surface with this vulnerability. This surface has according the
methodology by Barka and Rybar (2003) and Biskupi¢ (2008), the highest value for avalanches.

The parameters which have the most influence on the results besides the input data details, are snow
depth in the break off zone and pull of snow in the avalanche path. Accurately would be to establish
the detailed distribution of snow in the break off zone for a single grid cell. This step would, however,
require detailed meteorological data of wind direction and intensity before the avalanches fall and at
the same time data of the snowfall intensity in the period after . Some Swiss avalanche professionals
( from Eidg. Schnee- und Institut flir Lawinenforschung, Weissfluhjoch, Davos) expressed doubt that
the direct measurement of mechanical parameters of snow avalanche on a slope will lead in the future
to exact avalanche forecasts. Practical implementation of such work appears as impractical to them.

In the software RAMMS a simulation of avalanche with the largest volume registered during the years
1953 — 2013 was also carried out. The avalanche fell in the spring of 2005 and measured volume by
Mountain Rescue Service at Ovéarna was 60,000 m®. The simulated volume reached the value of
48,000 m®, so the simulation undervalued it by 20%. Bartik et al. (2013) reported in their study that the
changes in the alpine treeline could have potential impact on the avalanches parameters by using the
model Elba +, the simulation undervalued avalanche by 10%. It should be noted that the model Elba i
+ and RAMMS. 1.6.20. are based on the same principle of Voellmy's friction equation. In assessing
the feasibility of the simulation results is needed to carry out any calibration modeling, or explore the
reality of the situation, using historical data or traces of avalanche activity in the environment.

Conclusion

The aim of the study was in GIS map a potential break off zone of avalanches in the Velka kotlina.
After necessary adjustments of the input data (transfers, thinning, filtering), all analysis were carried
out in ArcGIS 10.2 software focused on parameters of break off zones. The used equation is
composed of topographic characteristics derived from the recorded avalanches. In particular, the
analysis of altitude, relief exposure, terrain curvature, terrain slope and roughness were carried out.
The result from model was used as a basis for individual avalanches modeling.

The results of this work can be applied in areas such as avalanche prevention. Despite the number of
avalanche fields and regular influx of visitors to the mountains in winter, it can be stated that the
number of avalanche disasters in the Jeseniky mountains is quite negligible. It's certainly a direct
result of security and administrative measures by Mountain Rescue Service. These include besides
the technical equipment and personal training for rapid interventions mainly preventive measures, of
which the greatest emphasis is on avalanche forecasting service. So in the rest of the PLA Jeseniky
avalanche forecasting service could be established in the context of the results.

These results can also be used for floristic and phytosociological surveys of differences on break off
zones, pathaway and avalanches lodgement. The account can be taken of the avalanches
reconstruction and their impact on the local landscape and influence of anemo-orographic systems on
avalanches.
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Souhrn

PFi vypoctu lavinového ohroZeni, je zasadni, rozlideni vstupnich dat a mapa struktury povrchu uzemi.
Pfi tvorbé této prace byl, pro vytvofeni mapy povrchu struktury Uzemi ve vSech pfipadech vyuZit
digitalni model povrchu (DMP 1G), jehoz reklasifikaci byly odliSeny jednotlivé vySky skalnich ohlazt a
porostu vegetace at’ uz travnich, kefovych, €i stromovych. NejvétSi zastoupeni lavinového ohrozeni
ma kategorie stfedni ohrozenosti (77% plochy). Velka ohrozenost je zastoupena 21% plochy a
katastroficka ohrozenost na skalnich ohlazech 2% plochy. Plochy potencionalniho odtrhu lavin byly
nasledné prevedeny do programu RAMMS 1.6.20. Zde se na zakladé statistickych informaci
evidovanych horskou sluzbou a potencialnich odtrhovych ploch vytvofila mista odtrhu jednotlivych
vybranych lavin.

Zjisténé vysledky této prace se mohou uplatnit napfiklad v oblasti lavinové prevence. Pfes pocet
lavinovych poli i pfes pravidelny pfiliv navstévnika hor v zimnim obdobi, Ize konstatovat, ze pocet
lavinovych nestésti v Jesenikach je celkem nepatrny. Je to bezpochyby pfimy disledek fady
bezpecnostnich a organizaénich opatfeni Horské sluzby. Patfi k nim vedle technického vybaveni a
osobniho vycviku k rychlym lavinovym zasahim predevSim preventivni opatfeni, z nichz nejvétsi
daraz se klade na lavinovou pfedpovédni sluzbu. Pravé v ramci lavinové pfedpovédni sluzby mize byt
na vysledky navazano ve zbytku uzemi CHKO Jeseniky.

Contact: _
Ing. Libor Skoloud
E-mail: skoloud.libor@seznam.cz
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CULTIVATION OF ENDANGERED PLANT SPECIES AS THE REGIONAL PRODUCT

Petr Jelinek, Nikol Buksova, Katerina Taborska
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Abstract

This paper introduces the idea of the cultivation of endangered species, which are listed in the Red
List of Czech vascular plants. Case studies in the Moravian Karst Landscape Protected Area and the
Jeseniky Landscape Protected Area are part of the research. The use of the regional mark “Jeseniky
Original Product” and “Moravian Karst Original Product” for planted endangered species is discussed
and supported by a local community questionnaire.

Key words: biodiversity, Moravian Karst, Jeseniky Landscape Protected Area, Red List, regional
product

Introduction

Strengthening local populations of endangered plant species with importance for local communities is
the main aim of this paper. We describe the various threat levels for vascular plants and legislation
related to their handling. An area in the northern part of Moravia — “ Jeseniky Landscape Protected
Area ”, and an area north of the second largest city in the Czech Republic, Brno - “Moravian Karst
Landscape Protected Area” were chosen. The work focuses on identifying endangered species grown
by locals as ornamentals on their land in selected communities. The study deals with legislative
restrictions in the management of endangered plant species and suggests possible careful regional
use of them. Some of planted ornamental taxa, commonly visible in gardens of local people, belong to
endangered species of regional origin and no longer exist in the wild, being extinct. Locally planted
and carefully cared for they could help reintroduction into the wild. Supervision by the local
environmental agency is a must, however.

Asociace regiondlnich znacek, 0.5, — sdrufeni regiond = viastni Znackou pro mistni produkty
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Fig. 1: Regional product logos of Czech Republic (http://www.regionalni-znacky.cz/)

Materials and methods

Two protected areas (IUCN category V) were chosen: Jeseniky Landscape Protected Area (LPA) and
Moravian Karst Landscape Protected Area. Both areas lie in Moravia, the eastern part of the Czech
Republic. The potential for the growing of ornamental endangered species with the regional mark
“Jeseniky original product” or “Moravian Karst original product” respectively were studied. The Red
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Lists of plant species (Prochazka 2001, Grulich 2012) were used. The Czech Red List uses four
criteria:

C1 critically endangered species

C2 highly endangered species

C3 endangered species

C4 vulnerable species

There is no regional Red List in Moravian Karst LPA. In Jeseniky LPA the local Red List has been
published (Bure§, 2010) and has these criteria:

E critically endangered species
R highly endangered species
V' endangered species

| vulnerable species

The criteria for the taxa chosen were as follows.
1. Species not under critical threat of extinction
2. Species are ornamental
3. Species are easily planted

Personal research in the villages of the Moravian Karst LPA using questionnaires was undertaken, but
not in Jeseniky LPA. Five villages in the central part of the Moravian Karst were chosen: Jedovnice,
KFtiny, Lazanky, Rudice and Vilémovice. Endangered plants in gardens and local people’s interest in
certified locally produced ornamental plants were studied.

Results

Based on personal research using questionnaires in five villages of the Moravian Karst (Jedovnice,
Kitiny, Lazanky, Rudice and Vilémovice), endangered plant species according to the Red List of
vascular plants of the Czech Republic (Prochazka, 2001; Grulich, 2012) cultivated by the locals were
researched. 17 species were found (see Table 1).

Tab. 1: Cultivated endangered species of the Moravian Karst LPA in gardens

Species Czech Red List (Grulich 2012)
Adonis vernalis C2b
Anemone sylvestris C2b
Aquilegia vulgaris C3
Aster amellus C3
Cornus mas C4a
Dictamnus albus C3
Galanthus nivalis C3
Iris sibirica C3
Leucojum vernum C3
Lilium martagon C4da
Menyanthes trifoliata C3
Nymphaea alba C1
Pulsatila grandis C2b
Ribes alpinum C4a
Saxifraga panniculata C3
Taxus baccata C3
Trollius altissimus C3

Although some of locally cultivated plant species are common in the Moravian Karst LPA (Cornus
mas, Lilium martagon), most of them are very rare (Aquilegia vulgaris, Galanthus nivalis, Ribes
alpinum, Saxifraga panniculata, Taxus baccata and Trollius altissimus) or extinct here.
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Horsky (2012) describes the population of Taxus baccata in the southern part of the Moravian Karst,
where there is the Training Forest Enterprise (TFE) Kftiny of Mendel University, as less than 100
individuals highly damaged by game grazing. The endangered species of the TFE nature reserves
were published by Jelinek (2009).

Some cultivated species are either extinct or in the last wild locality of the Moravian Karst LPA.
Kucerova (2009) shows the last population of Leucojum vernum near Jedovnice. In contrast the
species is very commonly planted in all the surveyed villages and its cultivation is easy which is also
the case of Iris sibirica. This taxon also grows in the last wild place near Kitiny Arboretum. Being a
marshland species, people plant it near garden ponds together with Nymphaea alba and Menyanthes
trifoliata, another endangered species of the Moravian Karst, extinct in this part of the region. Wild
localities are rare in the north of the LPA.

Another group of taxa commonly planted by villagers are xeromorphic ones, which are all extinct in
this central part of the Moravian Karst LPA. Adonis vernalis, Anemone sylvestris, Aster amellus,
Dictamnus albus and Pulsatila grandis are all found in the gardens of the villages surveyed, but no
longer grow wild in the Moravian Karst except the most southern steppes and open forest of the Hady
nature reserve (3 indviduals of Pulsatila grandis grow also in Cihadlo nature reserve). Adonis vernalis
is found only in the Moravian Karst LPA locality mentioned by Vanéckova (1997) near Hosténice from
1979. Another locality in Hady was destroyed by limestone quarrying.

Based on questionnaire research in the villages of the Moravian Karst on endangered plant species,
people would appreciate the sale of these plants. Most people asked answered positively in Kitiny and
less positively in Lazanky. In Kitiny % claimed they would buy certified endangered ornamental plants
with the logo of the regional product.

Fig. 3: Wollemia nobilis sapling to sell (http://www.wikipedia.org)
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Fig. 4: Wollemia nobilis certificate (http://www.sustainable-gardening-tips.com)

Tables 2 and 3 show ten chosen plant species which we believe to be suitable for cultivation as a
regional product of Jeseniky or the Moravian Karst respectively.

Tab. 2: Endangered species for Jeseniky LPA cultivation
Czech Red List (Prochazka, 2010)/Jeseniky Red

Species List (Bures, 2010)
Aquilegia vulgaris C3/V
Campanula barbata C2/l
Daphne mezereum C4alV
Gentiana punctata C1/R
Gentiana verna C1/E
Gladiolus imbricatus C2/V
Hieracium villosum C1/E
Lilium bulbiferum C2/V
Saxifraga paniculata C3/E
Trollius altissimus C3/V

Tab. 3: Endangered species for Moravian Karst LPA cultivation

Species Czech Red List (Prochazka, 2010)
Aster amellus C3
Cornus mas C4a
Dictamnus albus C3
Galanthus nivalis C3
Leucojum vernum C3
Linum tenuifolium C3
Lilium martagon Cda
Pulsatila grandis C2
Rosa pimpinellifolia Cc2
Taxus baccata C3

Discussion

Act No. 114/1992 Coll. on Nature and Landscape Protection placed legislative restrictions on dealing
in these species. Cultivating endangered taxa listed under Czech law is possible only with the
permission of the nature protection authorities and only in the case that the state of the taxon will not

-20 -



get worse. If approved for sale, a local company could sell the product even when coming from the
wild.

Doing business in rare plants raises a number of questions. As mentioned earlier, the wild community
of many plants of the Moravian Karst or Jeseniky has decreased, dramatically in some taxa. That is
why we believe some precisely defined categories of endangered species could benefit from
cultivation. Also some foreign experience supports the idea. Keel, Langenauer, Marti and Gigon
(2009) describe the conservation effort of 85 private people who participated in cultivating 75 local
endangered plant species near Zurich, Switzerland. Offord and Meagher (2006) from Australia price
the marketing and cultivation of ancient tree species Wollemia nobilis (Araucariaceae family) newly
found as late as in 1994 in Wollemi National Park, only 150 km from Sydney.

Both positive and negative opinions in the Czech research community on cultivating species are
described by Buksova (2011). Some botanists welcome the idea whereas others fear further
degradation of the natural localities where endangered species grow.

Conclusion

Cultivating endangered plant species for the purpose of saving them is discussed in this paper.
Although we have established protected areas and environmental legislation, quite a few endangered
plant species continue to disappear. As the case study from the Moravian Karst Landscape Protected
Area shows, some of them are widely grown in the gardens of local Moravian Karst people, many of
them extinct in the wild in the region. An environmentally friendly means of cultivation of endangered
species could help the local wild plant communities, and in some cases could even mean the return of
already locally extinct species. Ten species for Moravian Karst LPA and ten species for Jeseniky LPA
are recommended for cultivation under the logo of Original Regional Product, known for both areas.
This proposal is supported by concerned residents who want to buy such products as shown by the
results from the questionnaires from the Moravian Karst villages.
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Souhrn

Péstovani ohrozenych druhu rostlin jako zpusob jejich ochrany. V Chranéné krajinné oblasti (CHKO)
Moravsky kras a CHKO Jeseniky navrhujeme 10 ohroZzenych druh( rostlin vhodnych k péstovani, coz
muze byt zplsob, jak témto rostlinam v Gzemi pomoci. Vyuziti znacek regionalniho produktu
(Regionalni produkt Jesenik(l a Regionalni produkt Moravského krasu) pod pfisnou kontrolou Spravy
CHKO Moravsky kras a Spravy CHKO Jeseniky. ProtoZe obyvatelé stejné mnohé z navrzenych druhu
péstuji na zahradkach, mohla by certifikace néjakého péstitele v regionu pfispét k jejich ochrané na
divokych stanovistich.
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Abstract

The paper is focused on the differences in the natural areas protection in the Czech Republic (CR)
and Romania, considering the socioeconomic perspective. Further, the main aspects of nature
conservation in both countries are discussed. They result from differences in economic and political
development, and different natural conditions in both countries. The total area under protection in
Czech Republic is 1.28 million hectares (16.2% of the territory) and in Romania 5.57 million hectares
(23.4%). In both countries, the nature conservation is focused mainly on large-scale protected areas.
In these areas there are constant interactions between local people and the natural environment.
Therefore, such areas represent places with high social and economic value. In the CR, the large-
scale protected areas include mainly national parks and protected landscape areas. In total these
protected areas cover about 15.5% of the territory. In Romania national and natural parks cover 4.6%
of the territory (not including the Danube Delta). The article deals with the European context of nature
conservation and outlines specific differences in the nature protection legislation in both countries. It
also focuses on organizations dealing with large-scale protected areas management and problems
resulting from the interaction of nature conservation and local residents.

Key words: environmental economics, recreation function, natural areas management, Czech
Republic, Romania

Introduction

The protection of natural areas remains a persistent effort on European level, and significant changes
were made on the subject of their objectives. Maintaining the integrity and functions of natural areas
needs constant protection efforts, and the protected areas (PAs) are the foundation of conservation
(Joppa et al. 2008). Currently, the nature conservation is focused mainly on large-scale protected
areas (Cantu-Salazar et al. 2010) and the main priority is considered the environmental protection. But
the idea of classic conservation is now enriched by the concept of sustainable development
(Brundtland 1987) which focuses not only on environment, but on economics and social pillars.

Europe faces a new paradigm for PAs which starts to change the standard environmental policies.
The new concept accepts PAs not just as conservation units but as genuine 'living landscapes' (Mose
and Weixlbaumer 2007). In this ways activities such as tourism, education, forestry or even
agriculture are integrated and supported in order to guarantee the sustainability. The European
Habitats Directive (92/43/CEE) specifies that conservation measures should take into account the
social and economic aspects at local or regional level.

The idea of nature protection as an instrument for local or regional development can be easily
assimilated from the socioeconomic perspective if we consider the protected area as a commodity
used to produce, for example, tourism experiences (Bystrdm and Muller 2014). It is obvious that the
main benefits of PAs consist in preserving biodiversity, wilderness and wildlife habitat. But PAs
benefits can be expanded to generate incomes from sales of products or services, opportunities for
education, recreation and tourism (Kettunen and ten Brink 2013). The PAs recreation function is one
of the key socioeconomic functions (Zandersen and Tol 2009), nevertheless still generates debates.
Two different European countries were selected for the current analysis — the Czech Republic (CR)
and Romania. The paper compares some selected socioeconomic aspects regarding natural areas
protection focusing on the PAs management and financing problems, along with the aspects
concerning the interaction between nature conservation and local communities.

Material and methods

Relevant data material was obtained from a secondary research, on the basis of an analysis of
available scientific literature dealing with socioeconomic value and benefits of protected areas.
National and European database and statistics on PAs were consulted, offered by sources such as:
World Database on Protected Areas (WDPA), United Nations List of Protected Areas (UN List), Official
website of European Union, Czech Statistical Office (CSO), Digital Register of the Nature
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Conservancy Czech Republic (DRNC), financial and accounting reports from the Ministry of Finance
(for the CR), National Statistical Institute, National Forest Administration (RNP), Ministry of
Environment, Water and Forests, Natura 2000 (for Romania).

There were made basic comparison at national level and assessment of differences concerning
European nature protection legislations, economic and policy development. The data were processed
by scientific methods such as analysis, synthesis, comparison and economic analysis in order to
obtain relevant results. The graphic processing of results was performed using Microsoft Office Excel.

Results and discussion

Nowadays, society is extremely focused on developing a network of protected areas and on its
sustainable management. Protected areas can be divided into national PAs which are established at
national level and internationally recognized PAs which are set out in the framework of international
and regional agreements, conventions or programs. The most frequently used classification includes
the categories of the International Union of Conservation of Nature (IUCN), but at regional or
continental level appear new and more flexible frameworks (e.g. pan-European networks Natura 2000
or Emerald).

According to the World Database on Protected Area, about 209,429 PAs from more than 193
countries and territories cover around 15.4 % of the world’s land and 3.4% of the global ocean extent
(Juffe-Bignoli et al. 2014). The world’s protected areas have an extent of 32,868,673 km?. Around 65%
of protected sites are located in the European region, but the protected European surface covers only
12.9% of the total world protected space (Deguignet et al. 2014).

Fig. 1 shows the proportion of sites and area protected in the world. The global expansion of PAs
shows not only the current state of environmental conservation but also reveals the touristic potential
of PAs, considering that eight billion tourists visit PAs every year (Balmford et al. 2015).

For analysis there were selected two countries with different economic and political development — the
Czech Republic and Romania.

Tab. 1 shows the main socioeconomic characteristics of selected countries.

Both are former communist countries but the European Union integration lead to significant
improvements in the quality of the environment. In both countries, the nature conservation is focused
mainly on large-scale PAs with high forest cover: national parks and protected landscape area (PLA)
in the CR, national parks and natural parks in Romania. But their protection network include small-
scale PAs too, such as nature reserve or national and natural monuments. The total area under
protection in the CR is 1.28 million hectares (16.2% of the territory) and in Romania 5.57 million
hectares (23.4%).

In Czech Republic forest ecosystems occupy most of the territory of PAs: 753.4 thousand ha, which
represents 28.2 % of the area of national forests. Protection of PAs is carried out by Act no. 114/1992
Coll., on the Nature and Landscape Protection. Forest management in addition to this Act is governed
by management plan and Act no. 289/1995 Coll., Forest Code. The nature and landscape protection
in large-scale protected areas is supervised by the government and the central authority is the Ministry
of the Environment.

In Romania, the large-scale protected areas consist in national parks and natural parks. The main
environmental regulations are the Environmental Protection Law (137/1995), the Law of the territory
planning (5/2000) and the Forest Code (46/2008) with all the amendments. The central authority in
nature conversation is the Ministry of Environment, Water and Forests.

Tab. 2 shows the main characteristics of large-scale protected areas in the CR and Romania.

In the CR, there are 4 national parks: Sumava National Park (SNP), Krkono$e Mountains National
Park (KRNAP), Podyji National Park (PNP) and Bohemian Switzerland National Park (BSNP) and 25
protected landscape areas. Each national park and PLA is managed by its own administration. These
non-profit organisations are supervised by the Agency for Nature Conservation and Landscape of the
Czech Republic (ANCLP). In the CR, the state budget represents the main source of funding
administrations of large-scale protected areas, but there are additional sources such as European
Community, the State Environmental Fund, regional administrations, donations or other sources.

Tab. 3 shows the most important socioeconomic information about the National Park Administrations
in the CR. The report reveals that most of the costs are related to staff payment and forest
management services. One key indicator is represented by the ratio between PA area and the number
of employees which is around 150 ha/employee (excepting the largest park, Sumava NP, which has a
ratio that exceeds 250 ha/employee).

Tab. 4 displays the most important socioeconomic information about the protected area in Romania.
Most national and natural parks from Romania have large areas, nearly half of them exceeding 50
thousand ha. But the funding of PAs is quite low, considering that the majority of PAs are placed
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below 10 euro per ha. The largest PAs are more disadvantaged because the larger the PAs are the
lower the funds are available per hectare. The underfunding forces PAs administrations to limit the
number of staff. There are higher ratios between PA area and the number of employees (the average
is above 3000 ha/employee) compared to the situation from the CR. Romania still struggles to find a
solution for funding PAs administrations and till now there have been no funds allocated from the state
budget (excepting the Danube Delta). Most of the PAs are currently managed by the National Forest
Administration, NGOs and county councils. Further, the rapid growth of PAs due to addition of Natura
2000 sites led to confusion regarding the protection status and increased the financial pressure. In
Romania Natura 2000 sites cover 23.4% of the territory, compared to only 4.6% of national and
natural parks (7.0% including the Danube Delta), but there is a 96.19% overlap with other PAs. Recent
studies (loja et al. 2010) reveal the declining efficiency of Romanian PAs after the creation of the
Natura 2000 network. This decrease is amplified by additional environmental issues, such as high
disturbance rates, generated by rapid ownership and institutional changes (Knorn et al. 2012). The
revival of PAs is possible only solving the funding problem, and solutions can be found by assessing
the economic value of such areas (Dumitras et al. 2011). According to WWF, Romania groups 65% of
the European (without Russia) virgin forests and has the largest European populations of large
carnivores. This fact reveals a great potential for tourism and recreation activities, which could partially
solve some PAs funding issues.
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Fig. 1: Percentage of the protected areas’ network among global regions
Note: ABNJ — Area beyond national jurisdiction, Source: Deguignet et al. 2014

Tab. 1: The socioeconomic characteristic of the Czech Republic and Romania

Item Unit Czech Republic Romania

Geographic size (2012) km? 78,866 238,391
Population (2012) number 10,505,445 20,095,996
Population as % of total EU population % 2.1 4.0
Gross domestic product (2012) billion € 152.926 131.579
EU member country since year 2004 2007
Political system parliamentary republic | semi-presidential republic
Currency Czech koruna (CZK) Romanian Leu (RON)
Schengen area member Yes/No Yes No
Forest cover % 34 27
Total area under protection ha 1,278,685 5,573,265
Percentage share of PA on total area % 16.18 23.38

Source: European Union 2015; DRNC 2015; Romanian Annual Statistical Report 2013
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Tab. 2: The main characteristic of large-scale protected areas in selected countries

Czech Republic Romania
Item
National parks Protectzcrielzgdscape National parks | Natural parks
Number of areas 4 25 13 15
Total area (thous. ha) 119.5 1,086.7 316.9 772.8
% of country area 1.51 13.77 1.33 3.24
Forest land (thous. ha) 104.5 588.5 247.2 517.8
Forest cover (%) 87.7 54.2 78 67
Source: Ministry of Agriculture 2014; Romanian Annual Statistical Report 2013
Tab. 3: Selected information of the Czech National Park Administrations (2012)
Item Units Sumava NP KRNAP Podyji NP BSNP
I area without buffer ha 68,064 36,327 6,276 7,933
Area of forest land ha 59,853 31,779 5,285 7,621
Forest cover (%) % 87.9 87.5 84.2 96.1
Assets thous. € 116,435.24 | 101,724.73 14,648.73 18,406.50
€/ha 1,710.67 2,800.25 2,334.09 2,320.24
, thous. € 17,246.74 13,625.98 1,918.33 4,002.42
Expenditures
€/ha 253.39 375.09 305.66 504.53
thous. € 17,224.80 14,881.09 2,045.44 1,228.84
Revenues
€/ha 253.07 409.64 325.91 154.90
thous. € 9,326.43 7,164.72 1,501.67 -
Income from transfers
€/ha 137.02 197.23 239.27 -
, thous. € -21.94 1,255.11 127.11 -2,773.59
Profit/loss
€/ha -0.32 34.55 20.25 -349.63
thous. € 4,659.14 3,899.84 675.58 764.03
Staff costs
€/ha 68.45 107.35 107.64 96.31
i thous. € 4,877.35 4,338.61 516.73 2,374.05
Other services
€/ha 71.66 119.43 82.33 299.26
number 267 245 44 48
Number of employees
ha/employee 254.92 148.27 142.64 165.27

Source: Ministry of Agriculture 2014; Ministry of Finance 2015

Conclusion

The large-scale PAs have a great potential for tourism and recreation activities in both of the selected
countries and such activities can support PAs development. A responsible environmental
management of tourism can produce consistent income for PAs and the recreation activities can raise
the awareness of environmental problems. Surely, limits and regulatory measures should be applied in
order to compensate some negative impacts on PAs.

The results show that despite the different economic and political development, the nature
conservation is built on the same principles in both selected countries. Obviously there are some
differences too: the Czech Republic exhibits a more solid funding framework and PAs are better
covered with personnel, while Romania has a larger percentage covered with PAs but it faces major
funding issues.
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Tab. 4: Selected information of the Romanian National and Natural Parks (2010)

Protected Area Area [ha] [eFuL;Q?hSa] Arezﬁgn[;r)]lg]y ee
Muntii Macinului National Park 67,363 11.04 2,907
Buila Vanturarita National Park 4,186 48.52 261
Cheile Bicazului-Hasmas National Park 7,976 32.88 665
Ceahlau National Park 8,396 37.08 446
Gradistea Muncelului-Cioclovina Natural Park 40,009 6.8 5,001
Balta Mica a Brailei Natural Park 20,461 19.68 1,461
Vanatori-Neamt Natural Park 30,818 20,74 3,082
Piatra Craiului National Park 17,937 16.77 897
Muntii Calimani National Park 137,446 3.37 7,636
Lunca Muresului Natural Park 17,697 16.63 2,950
Defileul Jiului National Park 11,127 15.44 742
Retezat National Park 43,316 12.53 902
Cozia National Park 17299 12.57 2,472
Danube Delta Biosphere Reserve 660,081 7.85 2,201
Muntii Bucegi Natural Park 238,745 718 1,761
Cheile Nerei-Beusnita National Park 37,100 7.7 1,124
Comana Natural Park 25,338 7.5 5,068
Semenic-Cheile Carasului National Park 36,664 7.3 1,111
Domogled-Valea Cernei National Park 60,100 6.86 2,146
Putna-Vrancea Natural Park 38,204 6.53 4,776
Muntii Rodnei National Park 46,399 5.81 967
Muntii Apuseni Natural Park 96,282 4.27 8,204
Muntii Maramuresului Natural Park 148,850 2.84 12,404
Portile de Fier Natural Park 128,765 2.33 8,584
Average values 80,856.63 13.34 3,240.33

Source: loja, et al. 2010
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Souhrn

Prispévek zkouma rozdily v ochrané pfirody a krajiny v Ceské republice a Rumunsku z pohledu
socioekonomického. Management chranénych uzemi €eli v sou¢asné dobé novému paradigma, které
vhima ochranu pfirody jako nastroj, ktery by mohl pfispivat k mistnimu, pfipadné regionalnimu rozvoji.
V Ceské republice je chranéno vice nez 1,28 mil. hektard (coZ piedstavuje 16,2 % z celkové rozlohy
Uuzemi) v Rumunsku je pod ochranou 5,57 mil. hektard (23,4 % z celkové rozlohy statu). V obou
sledovanych zemich se ochrana pfirody a krajiny zaméfuje pfedevSim na velkoploSna chranéna
uzemi s vysokym procentem lesnatosti, které predstavuji velky potencial pro cestovni ruch a rekreacni
aktivity. Vysledky ukazuji podobnosti tykajici se zasad a principQ, kterymi se fidi Usili v ochrané
pfirody a krajiny obou zemich a také poukazuji na nékteré rozdily v oblasti managementu, spravy a
financovani chranénych uzemi.
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Abstract

Within the countries belonging to the European Union an ecological education program is realized.
This program aims, among others, to raise environmental awareness and change attitudes and
behavior of the society, including children and adolescents. In 1994 the first seven Polish Promotional
Forest Complexes (PFC) were appointed, mainly to promote multifunctional forest management, but
they also had ecological, educational and social significance. Poland currently has 25 PFCs with a
total area of 1.207 million hectares. In 2013 5292 outdoor workshops were conducted in PFCs, and
they were attended by 185,077 people, other organized events included: 3878 classes in dedicated
spaces (124,995 participants), 107 exhibitions, 332 contests and 582 educational actions.

Key words: forest education, forestry education centers

Introduction

In 1972, participants of the United Nations Conference on the Human Environment held in Stockholm,
Sweden, emphasised the necessity to develop a global programme of environmental education for the
society. Three years later, at the conference in Belgrade, a global framework for environmental
education — the Belgrade Charter developed jointly by UNESCO and UNEP - was adopted. The
Charter contains the objectives of environmental education and points to the need to incorporate this
education into all educational systems. The environmental education issues were also discussed at
subsequent international conferences. The Thbilisi Declaration of 1977 put the authorities of member
states of UNESCO under the obligation to include in their educational policy both formal and non-
formal environmental education programmes and to secure funds necessary for the implementation of
this objective. In addition, the declaration recommended the implementation of environmental
education in all age and social groups. At the United Nations Conference on Environment and
Development held in Rio de Janeiro in 1992, the role of environmental education in the promotion of
sustainable development was strongly emphasised, whereas the UNESCO Conference held in Athens
in 1995 was entirely dedicated to the issue of environmental education for sustainable development. In
December 2002, the United Nations General Assembly declared the years 2005-2014 the United
Nations Decade of Education for Sustainable Development.

Environmental education in forest areas in Poland

In Poland the obligation to provide the so-called non-formal environmental education is imposed by,
among other things, the Nature Conservation Act, the Environmental Protection Law and the Act on
Forests, as well as by other ministry documents. For example, in the "State Ecological Policy" of 1991,
environmental education was listed as one of the tools used to achieve environmental objectives, and
a similar document published in 2000 points additionally to the need to further intensify the actions
resulting from the "National Strategy for Environmental Education" and its implementing programme.
The National Strategy for Environmental Education identifies and sets out main objectives of
environmental education, presenting at the same time the possibilities of their implementation. The
Strategy basically recommends that environmental education should extend to the entire society, all
age groups and professionals, as well as decision makers at central and local levels. In addition, the
Strategy puts forward the objectives of the education for sustainable development:

1. raising full awareness and increasing public interest in the interrelated economic, social, political
and environmental issues;

2. enabling each man to acquire the knowledge and skills necessary for the improvement of the
environment condition;

3. creating new behavioral patterns, shaping attitudes, values and beliefs of individuals and social
groups taking into account the concern for the quality of the environment.

The accomplishment of these objectives requires among other things:

1. acknowledgment that environmental education is one of the essential conditions for the
implementation of the State Ecological Policy;

2. the introduction of elements of environmental education in all areas of social life.
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As of 2013, forests in Poland occupied slightly above 9.1 million ha (GUS [Central Statistical Office]
2014), which accounts for 29.4% of the country area. A substantial part of the country's forests — more
than 81% — is owned by the public authorities, of which 7,410,000 ha is the property of the State
Treasury, whereas 84,000 ha is owned by administrative districts, for instance: Urban Forests of
Warsaw, t6dz, Szczecin or Olsztyn. State Forests comprise forests administered by the State Forests
National Forest Holding (7,085,000 ha) and forests located in national parks (185,000 ha). Over 18%
of the forest area is privately owned.
Pursuant to the Act on Forests of 28 September 1991, forests constituting the State Treasury property
are available to the public. They are therefore the place of rest creating opportunities for the
implementation of various forms of tourism and recreation. Inappropriate use of forest resources may
cause damage or devastation of these lands. Thus, in order to broaden the public knowledge of
forests and ways of using them, the State Forest Policy adopted in 1997 acknowledged that the
overriding objective of the State Forests National Forest Holding (the State Forests NFH) is education
of the public in the field of forestry, with the specific goals including:
e propagation of knowledge of the forest environment as well as of multifunctional and sustainable
forestry management;
e increasing public awareness in the field of rational and responsible use of all functions of forests;
¢ building public trust for the professional activity of foresters.
Forest education carried out by the State Forests NFH refers to the provisions of the Strategy for
Environmental Education and has been carried out in various forms and for different age groups. In
2013, over two million people benefited from the educational offer of the State Forests. The most
numerous group were children aged 3-6 (more than 36% of all organised recipients of environmental
education), and the second largest group comprised people over 19 years of age (almost 24% of all
participants). The most popular forms of forest education include educational campaigns and events,
such as cleaning up forests or the Forget-me-not's Day, attended by 27% of all participants of the
education process. Outdoor activities with foresters were also attended by almost 27% of all
participants in environmental education (549,417 people).
In 2002, the Director-General of the State Forests NFH appointed a Task Force to deal with forest
education which developed "Guidelines for the development of forest education in the State Forests"
as well as "Guidelines for the creation of public forest education programme in Forest Districts". In
addition, Regulation No 57/2003 issued by the Director-General of the State Forests NFH orders to
assign tasks to be carried out in respect of forest education to a selected staff of each Forest District.
As indicated in the "Report on the educational activities of the State Forests NFH in 2013", the roles of
the educators were most frequently assigned to Sub-District Forest Managers and Junior Forest
Managers.

Role and importance of Promotional Forest Complexes

Promotional Forest Complexes (PFCs) were created in order to secure sustainable conservation and
regeneration of the natural assets within the State Forests. Their key objective is to promote
multifunctional forest management as part of sustainable development and to serve as functional
areas of ecological, educational and social importance (the Act on Forests). Promotional Forest
Complexes are located in all Regional Directorates of the State Forests, covering in total 72 Forest
Districts (16.7% of all Forest Districts in Poland), and their total area amounts to 1,267,803 ha, which
accounts for 13.9% of the total area of the State Forests. One PFC may comprise one to seven Forest
Districts, as well as the premises of scientific institutions and universities. The smallest complex, the
Niepotomicka Primeval Forest PFC created in 2011, with the area of 11,000 ha covers one Forest
District, while the largest one (137,273 ha) is the Notecka Primeval Forest PFC established in 2004
and comprising seven Forest Districts. The first seven Promotional Forest Complexes were
established as early as in 1994, whereas the most recent six PFCs were created in 2011. By the end
of 2014, twenty five Promotional Forest Complexes were established. What is important for the
educational activities of the complexes is the aforementioned regulation of the Director-General,
according to which in every Forest District included in the PFC at least one person must be employed
as a specialist or senior specialist in forest education.

Promotional Forest Complexes have a well-organised educational base. More than 45% of all forest
education centres are located in the Forest Districts included in the PFC (Table 1). About 22% of all
exhibition rooms and educational trails are located within the PFCs. A significant number (28%) of the
so called small-scale water retention objects used in nature education is also present in the area of
promotional complexes. The number of nurseries (14.7%), cultural sites (18.8%) and green classes
(19.5%) is less than 20% in comparison with facilities in the area of the State Forests.
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Tab. 1: Facilities of the State Forests (SF) used in forest education of the society
(Source: Report on the Educational Activity of the State Forests NFH in 2013)

Objects Total in SF In the area PFC ob?gcz;atrseF(’)/IgC
1. Education centers 59 27 45,8
2. Education room 263 58 22,1
3. Green classes 532 104 19,5
4. Educational trials 981 213 21,7
5. Point of forest education 1937 init 386 in it 19,9
5a. Forest tree nursery 381 56 14,7
5b. Tree stand 690 133 19,3
5c. Small-scale water retention 341 97 28,4
6. Other objects 2504 in it 405in it 16,2
6a. Nature reserves 683 139 20,4
6b. Gardens, parks dendrologic 113 28 24,8
6¢. Cultural sities 421 79 18,8

Outdoor lessons (Table 2) are one of the most popular form of education carried out in promotional
complexes, as well as in other units of the State Forests. Over 37% of all activities of this type in 2013
were carried out in the PFCs. It is worth noting however that, on average, one Forest District in the
State Forests organises 33 lessons per year, while a Forest District in a PFC provides annually 74
such lessons. Outdoor activities are carried out in the natural and cultural environment, most
frequently on educational trails, but also in forest nurseries, natural reserves, seed stands and
exhibition rooms. Outdoor lessons may last 1-2 lesson periods, several hours or several days.
Lessons lasting several days are mostly interdisciplinary and combine knowledge of nature, history,
geography, etc. Another important form of education are meetings with foresters in school classes.
They may touch upon different subjects, such as the forester's work, the protection of forest
environment, forest resources management etc. Similar meetings take place also during festivities,
cultural events or gatherings of various social groups.

Another popular form of nature education are classes conducted in educational centres and exhibition
rooms. More than 50% of such activities are organised in exhibition rooms and educational centers
within Promotional Forest Complexes. On average, every Forest District of the State Forests holds 22
lessons, while a Forest District belonging to a PFC gives 46 such lessons per year.

Children and young people eagerly take part in competitions (artistic, photographic, literary or
knowledge contests) and campaigns organised by the State Forests at various levels: local, regional
or national. These events are related to the direct actions taken up in forests and for the benefit of
forests, such as forest cleaning, animal feeding during the winter or planting forests. In 2013, the
PFCs organised 332 competitions of various kind (25% of all competitions organised by the State
Forests) in which more than 10 thousand persons took part.

Individual Promotional Forest Complexes demonstrate a diversity of the quantitative status of the
educational infrastructure. Also the number and type of the forms of nature education varies, not just
for individual PFCs but also within a single complex in various periods of its activity. Sample data on
the educational infrastructure and educational activities that were carried out, are based on three
selected Promotional Forest Complexes of a similar area: the Gostynihsko-Wtoctawskie Forests PFC,
established in 1994, with the area of 53,093 acres comprising three Forest Districts, the Rychtalskie
Forests PFC, created in 1996 and taking up 47,992 ha comprising two Forest Districts, and the
Oliwsko-Darzlubskie Forests PFC, established in 1996 with the area of 40,743 ha comprising two
Forest Districts.

In each of the analysed PFCs there is an environmental education centre (Table 3). The Oliwsko-
Darzlubskie Forests PFC has even two such centres at its disposal, however there are no educational
shelters, and the exhibition room was open only for a short period. A gradual closedown of educational
shelters in the Gostynirisko-Wtoctawskie Forests PFC is also noticeable, while the Rychtalskie Forests
PFC increase the number of such facilities in their area. The Gostyninsko-Wioctawskie Forests PFC
has the largest number of educational trails (8).
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Tab. 2: Forest education forms carried out by the State Forests.
(Source: Own study based on the Report on the Educational Activity of the State Forests NFH in

2013)
The number of
. The number of The number of The number of e ;
Form of education . ; L participants in the
classes in the SF classes in the PFC participants PFC
outside lesson 14153 5292 549417 185077
lesson in educational 7638 3878 255988 124995
room
the meeting with the 5434 1434 240323 53783
forester at school
meeting with forester 1612 449 84426 28227
out of school
competition 1322 332 108262 35260
educational effort 2398 582 558091 263328
exhibition 864 107 252107 117948
Total 33421 12074 2048614 808618

Tab. 3: Educational infrastructure in the selected PFCs.
(Source: Own study based on the Report on the Educational Activity of the State Forests NFH in
2013)

. education . educational
Promotional Forest Complexes year education room | green classes :
centers trials
2006 0 2 2 7
2008 0 2 4 7
Gostyninsko - Wioctawskie Forest
2010 0 2 4 6
2013 1 2 1 8
2006 0 2 1 3
2008 1 2 1 3
Rychtalskie Forests
2010 1 2 2 4
2013 1 1 5 3
2006 2 0 0 6
2008 2 1 0 6
Oliwsko - Darzlubskie Forests
2010 2 1 0 5
2013 2 0 0 5

The Gostyninsko-Wioctawskie Forests PFC organises a larger number of competitions and events of
various type in comparison with the remaining PFCs presented; annually it is 10-17 competitions and
19-61 events, while in the Rychtalskie Forests PFC: 2-9 and 3-6 respectively (Table 4). The
Rychtalskie Forests PFC hosts virtually no exhibitions, whereas the Oliwsko-Darzlubskie Forests PFC
organises up to 5 exhibitions a year, with more than 5,500 participants. The number of outdoor
activities or lessons carried out in exhibition rooms varies depending on the PFC. The Gostyninsko-
Wioctawskie Forests PFC organises approximately 60 outdoor lessons per year, and the number of
lessons conducted in the exhibition room is variable: 40 lessons in 2006 and 2010, and as many as
274 lessons in 2013. In the Rychtalskie Forests PFC there were 81 outdoor lessons and 68 exhibition
room lessons in 2006, in 2008 — 126 outdoor lessons but only 46 lessons in the exhibition room, while
in 2013 there were as many as 173 outdoor lessons and 101 exhibition room lessons. In the Oliwsko-
Darzlubskie Forests PFC only 51 outdoor lessons and as many as 137 exhibition room lessons were
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carried out in 2008, however in 2013 there were nearly 160 outdoor lessons and only 34 exhibition
room classes.

Tab. 4: Forms of educational activities carried out in the area of the selected PFCs
(Source: Own study based on the Report on the Educational Activity of the State Forests NFH in 2006,
2008, 2010 and 2013)

T c T c
S5 t6¢ % S € 2
n D O® O ©
58 EE 1 5% g
Promotional e =3 8 3 o
Forest 3
Complexes > * * @ * ®
5 f | f 8| f 38| B |3 ¢
s/ 85| 8 |§| 8 |§| 8 | §]|8
c = c = C = c = c =
© © © © ©
2006 | 103 | 4477 | 41 1563 | 10 | 1526 | 35 | 5539 1 800
Gostyninsko - | 2008 | g1 | 2011 | 175 | 5334 | 15 | 3600 | 21 | 2824 1 | 3500
Wihoctawskie
Forests 2010 | 61 | 1926 | 46 1176 | 17 | 4921 | 61 | 16293 | 0
2013 | 66 | 3043 | 274 | 16004 | 11 | 4018 | 19 | 2722 1 | 200
2006 | 81 | 5421 | 68 4974 | 5 | 380 | 4 | 2150 0 0
Rychtalskie | 2008 | 126 | 5154 | 46 | 1625 | 2 70 6 615 1 30
Forests 2010 | 100 | 6748 | 80 | 2037 | 3 | 363 | 3 348 0 0
2013 | 173 | 16344 | 101 | 5275 9 785 | 4 2360 0 0
2006 | 102 | 4752 | 144 | 4404 | 10 | 1500 | 3 200 5 | 5700
Oliwsko - 2008 | 51 | 1674 | 137 | 2798 | 6 | 378 | 9 | 1835 | 4 | 4500
Darzlubskie
Forests 2010 | 119 | 5163 | 113 | 3618 | 11 | 280 | 11 | 2490 2 | 600
2013 | 159 | 5014 | 34 1088 | 4 | 478 | 5 | 7406 1 | 1250
Conclusion:

2.
3.
education.
4.
Complex.
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Souhrn

V zemich Evropské unie je realizovan ekologicky vzdélavaci program. Cilem tohoto programu je,
mimo jiné zvySit povédomi o Zivotnim prostfedi a zménit postoje a chovani celé spole€nosti v€éetné
déti a dospivajicich. V Polsku roku 1994 byl zalozen program Propagace lesnich komplext (PLK),
ktery byl uréen zejména na podporu multifunkéniho hospodareni v lesich, ale mél i ekologicky,
vzdélavaci a socialni vyznam. Polsko ma v soucasné dobé 25 PLK s celkovou rozlohou 1,207 milion(
ha. V roce 2013 v ramci PLK probéhlo 5292 venkovnich seminait, kterych se ucastnilo celkem
185,077 lidi. Jako dalSi akce lze zminit 3878 lekci probihajicich ve vyhrazenych prostorach
(124,995 ucastnika), 107 vystav, 332 soutézi a 582 vzdélavacich akci.

Contact:
Dr inz. Matgorzata Woznicka
E-mail: woznickam@wl.sggw.pl
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Abstract

Ecosystem services have an obvious economic value and analogously, ecosystems and biodiversity
have their economic value. This is also true for the ecosystem services of forests. The paper
demonstrates a simple method for the direct financial assessment of the recreational ecosystem
services of a cultural (commercial) forest in a case study of the Velky Kosif Nature Park (Czech
Republic). The result of the study showed that the value of the recreational ecosystem functions of the
area under study reached the sum of almost half a million Czech crowns in a single day. Although it is
not possible to reach a general conclusion about the monetary value of the recreational ecosystem
functions of a commercial forest, on the other hand, the simple method that was used provides a good
picture of the relatively high value of the recreational service of a forest ecosystem that primarily fulfils
a supplying ecosystem function. The study could also be used as a methodological guide for the
simple assessment of an important ecosystem service of a cultural forest, i.e. recreation.

Key words: ecosystem services, cultural forest, assessment, nature park.

Introduction

The Millennium Ecosystem Assessment (MA, 2005) introduced the term ecosystem services (ES),
which has already spread not only within the professional literature, but also into widely published
texts, including political documents of the European Union. Ecosystem services have an obvious
economic value, and therefore ecosystems and biodiversity obviously have an economic value as
well. Payments for Ecosystem Services (PES) are being applied increasingly in many countries
(Ferraro, 2011).

PES have a particular importance in the case of forest ecosystem services. Forests provide people
with ecosystem services from all four major categories of services: (1) supplying ecosystem services
(e.g. wood production), (2) regulatory services (e.g. climate regulation or regulation of the
consequences of extreme meteorological situations), (3) support services (biodiversity protection), and
(4) cultural ecosystem services (e.g. recreational functions of a forest in the landscape).

The recreational functions of a forest include the synthetic effects of the hygiene, health, medical,
aesthetic, and psycho-emotional impacts of the forest on the regeneration of the physical and mental
capacities of a person. The recreational functions are also performed by forests which are classified
as commercial forests (and therefore primarily provide supplying ecosystem services). In the Czech
Republic, people can usually enjoy the recreational functions of a forest free of charge, but their
valuation is a topical problem.

This paper presents an example of the simple valuation of the ecosystem recreational functions of
a commercial forest through the example of cultural forests in the Velky Kosif Nature Park in the
Olomouc region.

Study area and methods

Geomorphologically, the Velky Kosif Nature Park (Fig. 1) is at the southernmost tip of the Zabfeh
highlands. The Nature Park, with an area of 19.6 km?, was established in 2000 with the objective of
preserving the typical landscape with its natural, aesthetic, and biological values. The vast majority of
the area of the Nature Park is covered by commercial forests (mostly spruce monocultures). Only the
south-western slopes of the Velky Kosif hill are covered with xerophilic oak woods with the character
of a former coppice. The biodiversity of the forests in the Nature Park is rich. In 1992-2003, 106 kinds
of birds were observed in the Nature Park (Stfitesky & Krist, 2004). At 442 m above sea level, Velky
KosiF is the highest peak of the Hana region (Machar, 2014). In 2013, a lookout tower (Fig. 2) was
erected at the top of the hill and has become the natural centre of a network of hiking trails in the
Nature Park. The tradition of so-called New Year's Day climbs began spontaneously in the 1990s.
Every first calendar day of the year, people climb to the top of Velky Kosif along various marked trails
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for hikers. These New Year’s Day climbs are organised by the hiking club from Lutin and this event
became the basis for this study.

The method applied for the assessment of the recreational ecosystem function of a commercial forest
is based on a method of direct detection of the willingness of people to pay for ecosystem services
(Sejak et al., 2010). The research was conducted on 1% January 2015. The number of visitors coming
to the Nature Park is based on the number of plastic medals that are distributed free of charge by the
hiking club to every person who arrives on foot at the peak of Velky Kosif within the New Year's Day
climb. The total amount the hikers are willing to spend in one day for the recreational use of the Nature
Park was calculated as the aggregate of the following items: (1) the total amount collected for the
voluntary entrance fee to the lookout tower and (2) the total amount of money spent by the hikers on
refreshments at all (four) refreshment stalls. The cost of transport from their place of residence to the
Nature Park was not included.
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Fig. 2: Lookout tower Velky Kosif (442 m above see level)

Results

The financial assessment of the recreational function of a cultural forest for one day.

In the period concerned, the Velky Kosif Nature Park was visited by 3256 people. The total sum of
payments obtained from voluntary admission to the lookout tower was CZK 98,520.-. The total gross
revenue from the sale of refreshments was CZK 379,000.-. The aggregate of both items, amounting to
CZK 477,520.-, indicates the direct financial value of the ecosystem recreational function of the
cultural forest in the Velky Kosif Nature Park on the day of the research. It should be noted, however,
that the actual number of visitors on the day of a popular event, such as the New Year's Day climb,
cannot be automatically generalised.
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Discussion and Conclusion

In recent decades, hundreds of studies have been published that focus on the assessment of
ecosystem services. The value of these services is usually understood as an incremental (marginal)
value, which shows how the value changes when the level or quality of the services is changed.
Methodologically, the largest group of assessments to have been carried out is that of experimental
methods for the derivation of environmental values from the preferences of individuals (consumers).
The preferential methods are further divided into methods focused on deriving values from related
markets (especially hedonic methods, travel expenses etc.) and methods for the direct detection of the
willingness of people to pay (especially questionnaires based on contingent assessment methods).
The method used in this article does not preclude inaccuracies in the detected primary data. The
present study therefore cannot be used to reach a general conclusion about the monetary value of the
recreational ecosystem function of a commercial forest. On the other hand, this simple method
provides a picture of the relatively high value of the recreational service of a forest ecosystem that
primarily fulfils a supplying ecosystem function. The study could also be used as a methodological
guide for the simple assessment of an important ecosystem service of a cultural forest, i.e. recreation.
While at its beginnings, the early PES were motivated primarily as tools to suppress certain private
interests that were damaging ecosystems, at present it is rather the use of private interests as
incentives to achieve socially beneficial goals. PES are understood as a means of protecting the
ecosystems outside protected areas or as a component of the international system of payments for
carbon sequestration in tropical forests.

Besides the welcome ecosystem services, of course, there are also ecosystem functions that
negatively affect the functioning of ecosystems, human civilisation, or both. Some economically
dangerous species, known from a human perspective as pests, spread in the agricultural landscape
(Zhang et al., 2007). Urban greenery provides people with a wide range of functions that it would be
almost impossible to replace. We have known for a long time that the quality of life of city dwellers
depends significantly on the presence of sufficiently large and, if possible, healthy green spaces.
However, for many inhabitants of human settlements, vegetation is a source of allergies, the most
common disease being known incorrectly as hay fever (Lyytimaki & Sipila, 2009).

The current research trends of the implementation of PES focus on the analysis of the environmental
and social impacts of PES. The literature assumes that the application of PES will enhance the
provision of ES and will bring advantages to those who live near threatened ecosystems.
Unfortunately, we lack reliable data to confirm this theory. There are some important limitations of this
theory: as a result of the incorrect administration of programmes and selection of areas, the areas that
are contracted are often outside the areas that truly deserve protection, production is moved from the
contracted areas in order to obtain payment, and therefore other ecosystems are damaged, the
contractors do not observe their obligations as managers, or the contracts are too short to make a
fundamental change in the land cover, etc. Above all, there is no assessment of the impacts of the
PES that are applied on the environmental and social situation (it is not ascertained what the situation
would look like if PES were not applied).

The discussions often lead to the opinion that PES are a kind of a substitute for systems of regulatory
protection; actually, the two are complementary, but it is not clear how these two systems influence
each other. PES can eliminate socially grounded motivation to protect; on the other hand, they may
reduce the opposition that arises against the restrictions caused by the regulatory protection.
Therefore, the protected areas and regulatory instruments remain crucial devices in the protection of
ecosystems. However, the role of PES has increased recently and they have often become
a substitute for, or a complement to, these basic approaches.
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Souhrn

Clanek predstavuje jednoduchy zptisob pfimého finanéniho posouzeni rekreaéné ekosystémovych
sluzeb v kulturnim (komerénim) lese znazornénou v pfipadové studii Pfirodniho parku Velky Kosif
(Ceska republika). Vysledky studie ukazaly, Ze rekreaéné ekosystémové funkce zajmového uzemi
dosahly hodnoty zhruba pQl milionu &eskych korun za jediny den. V konkrétnich podminkach
kulturniho lesa Velky Kosif dosahla hodnota rekreacné ekosystémovych funkci 477 520,- K¢ za jeden
den. | kdyz neni mozné ucinit obecné platny zavér v ramci finanéni hodnoty rekreacné
ekosystémovych funkci kulturniho lesa, na druhé strané tato jednoducha metoda, ktera byla pouzita v
nasem pfipadé, poskytuje dobry obraz o relativné vysoké hodnoté rekreace v lesnich ekosystémech,
které plni primarné funkci ekosystémovou. Studie také mlze byt pouzita jako metodické voditko pro
jednoduché posuzovani dilezité ekosystémové funkce kulturniho lesa, tj. rekreaci
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Assoc. Prof. Ivo Machar, Ph.D.,
Phone: +420 724 502 474, e-mail: ivo.machar@upol.cz
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ENVIRONMENTAL EDUCATION IN THE FORESTRY ARBORETUMS OF SLOVAKIA

Mariana Jakubisova
The Borovéa hora Arboretum of the Technical university in Zvolen, Borovianska cesta 2171/66,
960 53 Zvolen, Slovak Republic

Abstract

This article deals with the issue of environmental education in forestry arboretums in Slovakia through
existing educational trails and their possibility of using for formal and informal education. Accessing of
such facilities for the public is linked to mission (the educational and cultural goals) for which they are
intended. The natural objects of arboretums are interesting in terms of touristic-educational activities
for all ages without difference. Formulation, quantification and creating of conditions for their
accessibility are the key issues to achieving of these goals. Slovakia has in the European context
attractive natural wealth of forest communities which is predetermined to environmental education with
interconnect to movement activities in nature. We mapped in Slovakia the five significant arboretums
which were created the foresters and are managed by the forestry institutions. We consider important
to inform the public about the particular conditions of access, environmental education and
possibilities of various activities in these objects with goal to ensure equal conditions and
opportunities for all.

Key words: natural environment, forestry education, educational - touristic trails

Introduction

There are several authors in Slovakia (e.g. Jakubis, Rusko 2003, Jakubis, Jakubisova 2010, 2012,
Jakubis 2011, 2013, 2014), who systematically dealt with proposals of trails for environmental
education with focus on different goals. Creating of conditions for education and access of public to
the trails relate with the description of existing conditions and their quantification. Designing of touristic
and educational trails without barriers exists in connection with local traditions, history and natural
beauty. Arboretums and other natural objects of similar orientation are appropriate on these purpose.

Materials and methods
In Slovakia are the five of significant arboretums which administer forestry institutions and which have
been formed to the demonstration of collections of woody plants with different focus.

Description and character of the objects

1. The Mlynany Arboretum of the Slovak Academy of Sciences

This object is focused on the collecting of non-native trees and shrubs of Slovakia. On 40 ha of land
was founded Evergreen Park in 1892 by Dr. Stefan Ambrézy-Migazzi which he called “Semper Vireo”
one of the first large scale plantings of evergreen trees in Central Europe. In dendro-exposure are
mainly represented by species of the northern hemisphere wherein dominate tree species of East
Asia. Today Mlynany Arboretum manages a large park, almost 67 ha in extent with a collection of
approximately 2000 different trees, mostly varieties of wild species. (http://www.arboretum.sav.sk/).

2. The Arboretum Borova hora of the Technical University in Zvolen

This object is one of the unique facilities with a professional focus on the original dendroflora of
Slovakia. Arboretum Borova hora was established in 1965, has almost 50 ha, today. The collection
can be divided into three parts: collection of tree species, roses and cacti. With regards to the gene
pool, the main attention is aimed on the endangered taxa of the original dendroflora Slovakia,
interesting populations of protected and endangered species and on the preservation of various
morphological deviations. At present time the collection of tree species in the Arboretum consists of
nearly 1800 taxa. (http://www.tuzvo.sk/abh/).

3. The Arboretum Kysihybel of the National Forest Centre

The arboretum near Banska Stiavnica (town inscribed on the List of World Cultural and Natural
Heritage) is the unique experimental forestry area of fast-growing exotic species. It was founded in
1900 an area of 7.73 hectares. In this area was planted 282 pieces of woody from the northern
hemisphere, originating mainly from North America. The aim of the foundation of the arboretum was to
create opportunities for research of exotic species and their use in forestry. Planting of individual
woody plants was carried out on the areas of 15x15 m according to systematic unification of species
and forms to the attributable genus
(http://www.nlcsk.sk/nlc_sk/ustavy/lvu/vyskum/olspe/arboretum.aspx).

4. The Arboretum Liptovsky Hradok at the Secondary Forestry School Jozef Dekret Matejovie
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Establishment of the arboretum is associated with the establishment of forestry education in Liptovsky
Hradok. In the vicinity of the seat of the first forestry school, already in 1796 began to build a
decorative English park with an area of about 20 ha. At present, however, has much smaller area
more than 7 ha. It is the highest situated arboretum (605 a s.l.) in Central Europe and contains about
720 tree species ((http://Ihradok.sk/arboretum-liptovsky-hradok/). Collection is divided into zones
according to plantings (see Fig. 1).

5. The Arboretum Ortase of the Cemjata School Management at the Secondary Forestry School
in PreSov

The arboretum is a purpose-built facility of the Cemjata School Management at the Secondary
Forestry School in PreSov and is located in the forestry park Cemjata near PreSov. Its total area is of
13.09 ha. The area is divided into 26 separate stands of varying size and shape. Currently contains
about 180 different species of trees. Its main mission is to provide space for the practical training of
future foresters (http://www.slspo.sk/skolske-hospodarstvo/arboretum/).

The Miyfany Arbanaium

Seheme - Eduactional rails /Colection ) ey e—
Ambrozy's Semperareo Park, East Asian, Educatonal trails/Collection: 1 - Rosanum, 2 - Tree

Siowak Autochionows, Morth Korean species, 3 - Tree species
"H—q___‘_‘_'_l'_m Arboretum Liptovsky Hradok

The Arboretum Kysitibel A € . "
IS ]

1 |
[} 253,
¢ [ .

Educational trailsCollechon: A - Morh
Amenica B - Eurcasia G - Rhododen
drons, [ - Pwergresn E - East Asia

F - Heathland, G - Willows

Scheme-Educational frialsd Collection:
Exolic woody plants

Fig. 1: Educational trails in the arboretums (schemes), Internet sources: http://www.arboretum.sav.sk
http://www.tuzvo.sk/abh/,
http://www.nlcsk.sk/nlc_sk/ustavy/lvu/vyskum/olspe/arboretum.aspx, http://www.slspo.sk/skolske-
hospodarstvo/arboretum/, http://Inradok.sk/arboretum-liptovsky-hradok/

Results

The results, data and schemes about the educational trails are processed in Tab. 1, 2 and Fig. 1.
Within detailed evaluation we came to the following results:

* In Slovakia we have the five significant arboretum which were based by institutions with focusing on
dendrologic collections (see Tab. 1, 2).

* In all referred arboretums is realized formal and informal environmental education with a diverse
range of different activities. The most extensive informal education with regard to the visitors provides
arboretum Mlyhany (37,479 / 2014) and Borova hora (8,500/2014). Other arboretums do not report
these data (see Tab. 1).

* Historically the oldest are arboretums: Hradocké (1886), Mlyriany (1892), Kysihybel (1900). The most
significant of these is the Mlynany (see Tab. 1).

* Historically the youngest are arboretums: Borova hora (1965) a Ortase (1978). The Arboretum
Borova hora belongs to the most important in Slovakia.

* From the perspective of a technical ensure of environmental education through nature trails, have
four arboretum very good conditions for its development potential (except the Ortase).

» The best developed network of environmental educational trails are in the arboretums Mlyfiany and
Borova hora (see Fig. 1 and Tab. 2).
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* The level of informal education activities in the arboretums corresponds with professionalism of
educational forestry institutions which is significant at national and international level in the context of
the education in Central Europe.

Tab. 1: The Forestry Arboretums of Slovakia, basic informations

Data / . . . Liptovsky x
Arboreturm Mlyfany Borova hora Kysihybel Hradok Ortase
Localization / } 3
geomorpholo Podunajska Zvolenska Stiavnické Podtatranska Sari$ska
gical unit of pahorkatina kotlina vrchy kotlina vrchovina
the SR
Altitudinal
range or 135 - 217 291 - 377 530 — 563 650 376 - 413
altitude
(mas.l)
Founded in 1892 1965 1900 1886 1978
year
'“'“‘"E't:’;)area 40 28.38 7.78 27.17 13.00
Acreage of 13.54/is not
the arboretum 72/1° 47.89/2" 7.78/3" 7.24/4" included in
(ha)/ ranking evaluation
The protected
area (PA, ha) 61.15 45.50 7.78 7.24 not PA
Range of . . .
collections/ *1933 of taxa/2™ 2500 (s)tf 260 ofhtaxa / **740 of taxa/3" 180 otI
X taxa/1 4 taxa/5
ranking
From year
Itype of 1951/PS 1981/PS 1950/PS 1982/PS -
protection
Level F)f 4t g 31 4th FSP by PCF
protection
Cadastral Vieska nad Zitavou, Hajniky, Banska Liptovsky .
. Zvolen, B . . Presov
area Mlyriany Rvba Stiavnica Hradok
ybare
Name of
organizational SNP - PLA SNP - PLA Cemjata
unit which SNP - PLA Ponitrie Pol. Stiavnické TANAP School
. ofana
administrates vrchy Management
the PA
Landscape
- natural natural natural
architecture gardens and natural .
landscape landscape botanical park landscape
(styl,structure, landscape style
style style style
character)
Number of there are no there are no there are no
visitors on ***37 479 8 500 data data data
trails/2014
after
Seasonally 1 Apri I- 25 October, 15 March '_31 notification
available ) ; October, 7:30 . open all year open all year
8:00 to 17:00 ] only with a
(from - to) to 15:00 )
guide
Accessibility/ . . only with a
weekends yes, 8:00 to 18:00 guide no yes yes
the biggest the(i;bacirg;um
. 2nd the oldest and collec-tions of . . the individual
Interesting ) Banska the highest .
one of most native woody Epioo selection
data I . Stiavnica, located and -
significant exotic plants and trees with
. : . World Natural | oldest of the SR .
collections in the SR roses in the high value
SR and Cultural
Heritage)

Note: PS - Protected site; FSP — Forest of Special Purpose, PCF - Program of care for forest (2012 —
2021); SNP - State Nature Protection; CHKO- Protected Landscape Area; SR — Slovac Republic;
TANAP — Tatra National Park; * - data from 2014; ** - data from 2007

*** - data of Internet sources: (http://uzemia.enviroportal.sk,
http://www.arboretum.sav.sk/files/file/zaverecne spravy/AM2014.pdf)
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Tab. 2: Description: Contens of Protection/Educational Trails and the Environmental Education in the
arboretums

Object of protection in PA/ The existing of environmental education and educational trails

The Mlynany
Arboretum of the
Slovak Academy of

The protected area is declared for the protection of a garden of local and exotic
woody plants (from the Mediterranean, East Asia, Caucasus, Central Asia, North
America). The garden was established in 1892 as a private garden by Dr. Stefan
Ambrozy-Migazzi for the study of acclimatisation of these species in our climatic
conditions. Here is studied the suitability of exotic woody plants for local
economic purposes. Presents the gene pool of both local and exotic woody
plants.

1. Educational trail with the Ambrézy’s Semper vireo park - red sign, 10
stations, duration of the route ca 60 minutes
2. Educational trail of the East Asian Dendroflora, green sign, 10 stations,

Sciences duration of the route ca 50 minutes
3. Educational trail of the North American Dendroflora, green sign, 10
stations, duration of the route ca 40 minutes
4. Educational trail of the North Korean Dendroflora, brown sign, 5
stations, duration of the route ca 30 minutes
5. Educational trail of the Slovak Autochtonous Dendroflora, blue sign, 5
stations, duration of the route ca 30 minutes
The protected area is declared for the protection of an example of genetic
diversity of the woody plants composition of Slovakia and their wide individual
variability of the woody plants species, for scientific research and educational
purposes. Arboretum is unique facilities of the Technical University in Zvolen with
a professional focus on the autochtonous dendroflora of Slovakia. The
The Arboretum . . . e ;
. collections are intended for educational, scientific and research work with accent
Borova hora of the
Technical on forestry dendrology.

University in Zvolen

1. Educational trail of the Rosarium, red sign, 2 stations, the duration of
the route ca 30 minutes

2. Educational trail of the Slovak Autochtonous Dendroflora, green sign, 16
stations, duration of the route ca 60 minutes

3. Educational trail of the Slovak Autochtonous Dendroflora, blue sign, 17
stations, duration of the route ca 120 minutes

The Arboretum
Kysihybel of the
National Forest

The protected area is declared for the protection of one of the most valuable
dendrological objects in Slovakia, important for the scientific research (study of
exotic woody plants) and for educational purposes. It was founded by J.Tuzson,
an assistant of the Forestry Academy in Banska Stiavnica in 1900.Part of the

Centre arboretum is International Phenological Garden with 30 taxa.
1. Educational trail of the exotic woody plants, 16 stations, length of the
route 6.2 km, duration of the route ca 3 hours
The Liptovsky Hradok arboretum is an ideal natural study room for teaching of
The Arboretum dendrology but also other disciplines at the Secondary Forestry School in

Liptovsky Hradok
at the Secondary
Forestry School
Jozefa Dekreta

Liptovsky Hradok. It makes possible the study of ecological conditions and
acclimatisation of exotic woody plants in given conditions. It is important part of
the greenery Liptovsky Hradok.

1. Educational trail, called "The Green heart of Hradok, 6 stations, duration

Matejovie of the route ca 2 hours. Its main purpose was to create an educational
space for the practical education of future foresters.

The forest stands of: European Larch (Larix decidua), Oak "KokoSoksky" and

"Cemjatsky", European Beech (Fagus sylvatica), Scots Pine (Pinus sylvestris),

The Arboretum European cherry (Prunus padus), Silver Fir (Abies alba) and the individual

Ortase of the selection trees of pine have a high value by reason of the conservation of gene

School pool.
Management On the territory of the arboretum are protected species: Cordulegaster annulatus,

Cemjata at the
Secondary Forestry
School in PreSov
Note:Forests of
Special Purpose —
not protected area

Rana temporaria, Bufo bufo, Nyctalus noctula, Salamandra salamandra,
Coronella austriaca, Falco tinnunculus, Corvus corax, Jynx torquilla, Strix
uralensis, Dendrocopos leucotos, Dryomys nitedula, Lilium martagon,
Platanthera bifolia (species of the names are given in Latin). Its main purpose
was to create an educational space for the practical education of future foresters.

1. Educational trail called "Kvasna voda", 16 stations, length of the route
3.7 km, duration of the route ca 100 minutes. Near the route is complex
"Berecina" for disabled people in a wheelchair. It is part of the trail
"Zabijana" in the famous area "Cemjata".
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Conclusion

Importance of the existence of arboretums in terms of preservation of natural and cultural heritage for
future generations is in context with creating of responsibility of the current generation. This objective
can be achieved according to the creative ways of environmental education and training. In terms of
history, content and orientation are the arboretums rich source of information not only for pupils and
students of primary, secondary and higher education but also for visitors from general public.
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Souhrn

Clanek se zabyva problematikou environmentalni vychovy prostfednictvim nauénych stezek
v lesnickych arboretech na Slovensku (Mlyriany, Borova hora, Kysihybel, Liptovsky Hradok, Ortase) a
moznostech jejich vyuziti pro formalni a neformalni vzdélavani. Pfistup takovych zafizeni pro
verejnost je spojen s poslanim a zaméfenim (vzdélavaci, vyzkumné a kulturni cile), na které jsou tyto
objekty urCeny. Pfirodni objekty Arboreta jsou zajimavé z hlediska turisticko-vzdélavacich aktivit pro
vSechny vékové kategorie. Formulace, kvantifikace a vytvafeni podminek pro jejich dostupnost jsou
klicové otazky pro dosazeni téchto cill. Slovensko ma v evropském kontextu atraktivni prirodni
bohatstvi lesnich spole€enstev, které jsou pfedurCeny k ekologické vychové. Zmapovali jsme pét
vyznamnych Arboret Slovenska, na jejichZz budovani maji podil lesnici a jsou spravovany lesnickymi
institucemi. Povazujeme za dulezité informovat vefejnost o konkrétnich podminkach existence
nauénych stezek, o moznostech zaméfeni environmentalniho vzdélavani a vychovy v téchto objektech
s cilem zajistit stejné podminky a pfileZitosti pro vSechny.

Contact:
Ing. Mariana Jakubisova, PhD.
E- mail: jakubisova@tuzvo.sk

-43-



ENVIRONMENTAL STRESSORS IN URBAN AREA
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Technical University of Kosice, Faculty of Civil Engineering, Institute of Environmental Engineering,
Vysokoskolska 4, 042 00 Kosice, Slovak Republic

Abstract

The analysis of environmental stressors and its causes is a crucial prerequisite for the development of
risk prevention and mitigation measures in the scope of disaster risk management. The growth of
cities inevitably leads to a growth in the demand for basic services, facilities and opportunities.

Paper describes an example of the agglomeration area of Kosice, its fundamental characteristics
related to its geological and hydrogeological structure, local climate and urbanization of the area.
Natural stressors are significant problem in the Kosice city and it includes mainly landslides, soil
erosion and floods.

Some examples of the current natural sources of stressors and burdens as well as analytical risk
evaluation using graphs and maps are presented. Overall assessment of the area and suggestions of
possible measures prior to the occurrence of environmental burdens and stressors are in the
conclusion.

Key words: environmental risk, environmental burden, landslide, soil erosion, flood

Introduction

Environmental burden [1] is a site, where hazardous substance caused by human activities, poses a
significant risk to human health or to the environment, soil and groundwater, except environmental
damage (Directive 2004/35/EC).

Potential environmental burden is a site, where presence of contaminated soil is reasonably expected
(potential soil-contaminating activities have taken place in the past).

Basic legal regulations of the Slovak Republic in the field of interest are (Directive, 2004):

e Act No. 409/2011 Coll. on certain measures in relation to environmental burdens and on the
amendment of certain acts (the Act entered into force on January 1%, 2012.)

e Act No. 569/2007 Coll. on geological works (Geological Act), as amended (the Act entered
into force on January 1%, 2008.)

e The Regulation of the MoE SR No. 51/2008 Coll. Implementing the Geological Act (the
Regulation entered into force on February 15™, 2008.)

e The State Remediation Programme of Environmental Burdens (2010 — 2015) represents the
basic strategic document for management of contaminated sites in Slovakia, which
determines the tasks to gradually reduce the negative impacts of environmental burdens on
human health and the environment.

Study area
Kosice city is situated in the southeast of Slovakia. Kosice lies at an altitude of 206 metres asl. and
covers an area of 242.77 km?. It is located about 20 km from the Hungarian, 80 km from the Ukrainian,
and 90 km from the Polish borders. Kosice is situated near the Hornad River in the Kosice Basin.
Kosice city with a population of 239 797 (data from 31.12.2013) is administratively divided into four
districts. Kosice I. (in the north), Kosice Il. (in the west to the south-west), Kosice lll. (in the east) and
Kosice IV. (in the south and south-east). In the middle of these districts is the city centre. These
districts are further divided into 22 boroughs.

> Geology
According to the regional geomorphological division of the bulk of the area of the city belongs to the
Kosice hollow geomorphological unit. The northern and north-eastern part of the territory extends
geomorphological complex Cierna hora and northwest projection falls within the geomorphological unit
Volovske vrchy. Geological structure of the territory is largely established by neogene rocks (clays,
clay shales, sands, sandstones, conglomerates, tuffs, bentonite and organogenic limestones).
The greatest importance of mineral resources located in the city is magnesite deposit in Bankov
locality, also deposit of ceramic clay and stone products. Carpathian breaks and tectonic fractures had
a major impact in Kosicka hollow creation. Slope movements also took part in relief basin modelling. In
this area, three types of motion are visible: landslides, earth flows and surface crawling. Especially the
first and the third type are abundant in the city. Landslides are common in locations Furca, Heringes,
Konopiska and surface crawling in the area of Vysne Opatske.
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» Hydrology
From the hydrological point of view Kosice belongs to the basin of Hornad river and Bodva river
(Figure 1). The main watercourse in the city is river Hornad, which runs through the city in the north —
south direction. From the right side the river picks up two tributaries - the river Cermel and Myslavsky
stream. Water reservoir Bukovec on rivers Hornad and Ida are used as a supply of drinking water for
the city. The lake “Jazero” was established after gravel mining (in the southern part of the city) and it is
used for recreational purposes, nowadays.

, \
Cammel == 0 T, Mg LY i Nmnmdn SraanG
& == L i Iriznrees
= . it [ “'_lh_‘ Irivtaries
. L aropmnnsl and endeeground eiar
Sl "‘] [ T
h\'—:—_ Hormad y
_ % N s = e A
f
R\
fir- EEICE }
'\' — - L. o {
N, Myslavzk i
\L‘l e :f‘# |I
| ki o S {& ; - II
e 1
( o X
= ' T
_f Ilr L ek r-|ll-|
Fd |f'| [ |
. ’ K

A e
Fig. 1: Rivers in Kosice — district

The average annual flow in the Hornad basin is ranged from 35% -55% of Q, (long-term average
annual flow). The maximum average monthly discharges occur in April and May and minimum monthly
flows were measured in February, December and August.
The most important groundwater resources are located in the southern part of the area in the
quaternary sediments. Ground water level is mainly at a depth less than 2 m below the surface. In the
lower terraces of river Hornad the ground water is at a depth of 2-5 m and in case of high terraces at a
depth of 5-10 m below the surface. There is a source of mineral water on the northern outskirts of the
city - the former Gajdova spa (still active mineral spring) and in the Sebastovce (Kosice district) source
of the geothermal water is registered with capacity of 10 l.s™.

» Climatology
Kosice agglomeration is under climate classification in warm territory, where the average number of
summer days is 50 and more per year. Temperature is an area with characteristics of temperate
continental climate. Temperatures range from 6.7 °C to 10.3 °C in the long-term average, in recent
years slight increase in average temperature is monitored. The frequency of strong winds of northern
directions is prevailing.

Results and discussion
Among environmental stressors existing in Kosice agglomeration belong the landslides and soil
erosion and they are the main cause of environmental loads formation.

» Landslides
Landslides occur in the peripheral parts of the Neo-volcanic mountains with the transition to the
Neogene basins. Specific locations of Kosice where the degraded area caused by landslide are
Konopiska, Heringes, Krasna nad Hornadom and settlement Dargovskych hrdinov. In the Fig. 2
(Vices, 2013) susceptibility of Kosice agglomeration and its districts are presented. Landslides areas
are divided into 3 states (strong susceptibility, middle susceptibility and low susceptibility).

The State of the Environment of the Slovak Republic for 2011 reported the following landslides
(Sprava, 2011):
¢ Kosice — settlement Dargovskych hrdinov - In terms of stability, low amount of precipitation in
2011 may be perceived positively. It led to a downward trend in groundwater levels. The
movements of the area will be verified by performing the next phase of measurements,
e Kosice — Krasna nad Hornadom (Fig.3) - The low amount of precipitation recorded in the
second half of the year showed a loss of groundwater level in the well KHG-2. Capacity of
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drainage wells had steady to slightly increasing character. The movements of the area will be

verified by inclinometer measurements in next stage (Vices, 2013).
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Fig. 2: Suéceptibility of Kosice to landslides

» Soil erosion

Soil erosion has a negative effect on soils in Kosice and its surroundings. Soil erosion is one of the
stressors that negatively affect the agricultural land and landscape as a threat by disruption of the
natural evolution of soil biota. Especially at the terraced sediments of Hornad and Torysa river slight
soil erosion is typical in Kosice basin. Surface erosion caused by water represents the most
dangerous form of erosion in the area. It occurs in agricultural soils on slopes where the water in its
devastating activity uses also geoenergy of the relief.

In the next table the percentage representation of soil erosion of agricultural land in Kosice four
districts and in Kosice surrounding is shown (Pédny portal).

Tab. 1: Categories of erosion threat in Kosice surroundings

Categories of erosion threat %
District No threat-low . . . Extreme
. Middle erosion | Strong erosion :
erosion erosion
Kosice | 43.81 31.77 17.75 6.68
Kosice Il 4.96 20.93 49.76 24.35
Kosice llI 61.65 31.56 6.04 0.75
Kosice IV - 54.13 38.06 7.81
Kosice - surrounding 78.68 10.16 10.31 0.86

From the Table 1 follows that extreme (almost 25%) and strong erosion (almost 50%) is prevailing
mainly in Kosice Il. Strong erosion (38%) also exists in Kosice IV. Low and middle erosion was
evaluated in Kosice Ill and in Kosice surrounding.

Soil is threatened by erosion mainly in areas (Program, 2008-2015):
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v"In the northern part of the Kosice - Kavecany vicinity, southern slopes of the Hradova and
Darius mountain in the north from Tahanovce settlement,

v In the eastern part risk locations are vicinity of Kosicka Nova Ves, Heringes and its
surroundings, slopes oriented on southwest of Sady nad Torysou, the critical area of Bankov
mine and its surroundings, Cicky (northwest of KVP settlement) and the area between Lorincik
and Polov villages in northeast of Saca.

All these areas mentioned above are clearly visible in Figure 4 (red square is where the studied area
is located) (Pbdny portal) .

Izss than 4 1

4 - 10 tha
10 - 30 Uha
rmiore thian 50 tha

Fig. 4: Categories of soil risk in Slovakia (Kosice district- red square)

» Floods

The Directive (2007) shall be carried out in coordination with the Water Framework Directive, notably
by flood risk management plans and river basin management plans being coordinated, and through
coordination of the public participation procedures in the preparation of these plans. All assessments,
maps and plans prepared shall be made and available to the public. In 2010 were measured
devastating series of weather events which occurred across several Central European countries
during May and June. Slovakia, especially eastern parts of Slovakia was the worst affected. A lot of
villages were in Kosice — district. The most affected sites in Kosice were settlements Dzungla, Vysne
Opatske, Krasna nad Hornadom and Saca. In Figure 5a situation in Tahanovsky Bridge is depicted. In
Sady nad Torysou (KosSice vicinity) water spilled over the levee and the water hit 40 houses of which
had to leave about 70 people.

From the Cana village some families from 3 streets had to be evacuated. Problems with flood are also
in municipalities (Kosice district): Trstene, Gynov, Sena achieving the Hungarian border. Roads Cana
- Zdana, Nizna Hutka - Nizna Mysla, Kosice - Druzstevna pri Hornade - Trebejov (Fig. 5b) - Kysak -
Mala Lodina - Ruzin were closed.

Fig. 5: Floods near Tahanovsky Bridge (a) and Trebejov village (Kosice district) (b)

Also road Zdoba - Byster was closed whereas the levee in Sady nad Torysou was overflowed and the
road was flooded.

The third flood degree was also in Kosice region in May 2014. Rivers Hornad, Torysa as well as its
small tributaries spill out the river beds and threaten the villages. Local floods threaten also districts
Tahanovce, Krasna nad Hornadom, Polov and Saca.
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Conclusion
In conclusion it can be said that environmental burdens and risks of Kosice city include particularly
significant multiple occurrence of landslides, soil erosion and floods, which are fundamental factors
affecting the environment Kosice. Some proposals for environmental condition improvement are:
e Ensuring biodiversity through effective protection of habitats, wildlife and wild plants with
emphasis on economic, social and cultural requirements of the city.
e Provide support of environmental projects.
Improve environmental education (primary and secondary schools) and teaching materials in
the field.
Revitalization of watercourses and drainage of basins.
Avoidance of erosion negative impact.
Promoting of energy production with an emphasis on renewable sources.
Developing a broaden network of monitoring and measuring stations.
The rational usage of natural resources.
The environment is an important part of our lives and it is therefore essential that we protect it.
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Souhrn

Prispévek popisuje aglomeraci KoSice, jeji zakladni charakteristiky, které souviseji s geologickou a
hydrogeologickych strukturou a mistni klimatem. Kromé stresor(i zptisobenych lidskou ¢innosti také
pFirodni stresory jsou vyznamnym problémem ve mésté KoSice, a ty zahrnuji zejména sesuvy pldy,
erozi pudy a povodné. Nékteré priklady sou¢asnych pfirodnich zdroju stresor( jsou prezentovany.
Celkové hodnoceni Uzemi a navrhy moznych opatfeni pfed vznikem téchto stresord jsou uvedeny v
zaveru.
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Abstract

Small water reservoirs in the past were frequently implemented as a more or less dedicated. After
their implementation and for inclusion in the neighborhood often encountered even more options for
their use. Today, the "ponds" are proposed mainly as a multipurpose reservoir, or multifunctional.
During the construction, renovation or reconstruction of basins, particularly if it is requested support
from public funds, we need prefer their public functions, which include: retention of flood flows,
increase water quality, improvement of the landscape, biodiversity, and promotion of recreational
facilities villages. This paper deals with the use of small water reservoirs implemented or designed in
the last few years. On these specific examples, it evaluates the possible potential recreational use or
potential conflicts in the use and functionality of the basin. Small water reservoirs are of Act No.
214/1992 Coll. important element of the landscape, their completion can significantly improve the
ecological potential of the site. But if the basin will propose already ecologically valuable areas, it may
on the contrary to the degradation of the site.

Key words: retention, recreation, water area, littoral, bank

Introduction

The first written mention of the ponds in our country date from the 11th century. At that time, the ponds
were constructed multipurpose. The pond was used for primarily for water accumulation and
subsequently for the economic purposes of the population as a water supply, fire protection, fish
breeding, drainage, etc. Today, these functions are expanded mainly associated with the function it
demands for water retention in the landscape that are subject to the applicable legislation of the Czech
Republic. The construction or renovation of reservoirs can be, aside from the dominant function to
achieve a variety of other positive effects. First of all there always will be to increase water supplies in
the landscape with a positive impact on local groundwater reserves. Reservoirs also positively
influence the course of high water, upgrade flow below the reservoir during water shortages while
increasing the recreational potential of the locality. The Reservoirs perform a biological function;
become a habitat for aquatic and wetland plants and animals. Of natural aspect most valuable part of
the tank is the littoral zone. To the littoral zone is concentrated in many forms of aquatic life - breeding
amphibians, spawning, nesting waterfowl, occurrence and reproduction of small aquatic animals. To
the littoral zone is concentrated in many forms of aquatic life - breeding amphibians, spawning, nesting
waterfowl, Occurrence and reproduction of aquatic animals small. Each water reservoirs, whether
renovation or construction becomes an important landscape feature (according to § 4 of the Act no.
114/1992 Coll., on nature and landscape protection).

Materials and methods

Selected reservoirs are located in different environments and were therefore put on them and different
requirements. Water reservoirs are evaluated primarily due to the location and subsequent integration
into the surrounding landscape.

Water tank "Caskovec" reservoir is located in an agricultural landscape in the South Moravian region
near the village of Velké Hostéradky. Water tank originally had approximately a rectangular shape with
dimensions of 135 x 25 meters and is situated on the left bank of the Hunivka river, near the
farmhouse Caskovec; between the flow and buildings. The tank is recessed into the sandy loam flood
stream and is fed by a spring fissure in the bottom of the tank and subsidize inflow of groundwater. In
2006, tank was reconstruction. Widening and deepening the tank bottom sediment removal,
stabilization of the bottom slope, bank lining and dam reservoir, construction of a new discharge
device, creating a wetland ecosystem, vegetational adjustment around the tank.

Selected reservoirs "Above the Arboretum" tanks are realized in the forest complex, site is located on
the territory of Training Forest Enterprise Masaryk Forest Kitiny (TFE) northwest of the Kitiny village.
Reservoirzs localed on the Zemantv Zleb stream, which flows into the KFtinsky stream and the basin is
8.143 km”.
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Another example is the small tank castle, which is located on the eastern edge of the cadastre of the
city of Brno - Bystrc under the Vevefi castle. Small pond Maly hradni was used in the past as fish
breeding. Below the dam are hatcheries. According to the Brno city plan area of interest falls within the
resort area of Brno dam. The reservoir is fed by the Veverka stream consisting mainly of forests. The
purpose of the reconstruction was to restore the operation of the water supply from Veverka stream to
the Maly hradni and restore functionality of small reservoir. The completed building will serve as a
landscape-protection function biota.

Results

Castkovec reservoir was refurbished in 2006, the project was handled in 2003. In addition to cleaning
reservoir - silt removal, edit the shape reservoir, also included a proposal plantings around a proposal
wetlands, which significantly diversifies surroundings and create a new wetland habitat for flora and
fauna, wetlands is a useful complement to the landscape next to free water surface of the tank.
Original regular shape reservoir was replaced so that the tank better fit into the surroundings.
Plantations in the proposed project have not been implemented under renovation. In the vicinity of the
tank is grassland, land is grazed by cattle. Absence suite vegetation and greatly reduces the overall
ecological but also an aesthetic value of the site. On the site allocated for the pools and wetlands,
were implemented two pools depths of about 1.8 meters. Plantings around the pools were realized
only around the perimeter of the triangular parcel. (see the figure 1)

| o

Fig. 1: The Comparison Castkovec reservoirs before and after reconstruction
(www.mapy.cz, edited by the author)

Reservoirs implemented in the TFE were designed in 2004, the implementation was begun in 2007. It
is a system of two flow-through tanks homogeneous earth dams. On both associated objects are built
for discharge and transfer of high water. Valleys around the reservoirs, a marked hiking trail in the
vicinity of the second tank are two wells and there is also, at the crossroads of hiking trails is turist
landing. Landscaping around the tank consisted mainly of bank stabilization, treatment and ensuring
access to the well springing right on the banks of the cesond reservoir. Planting due to surrounding
forest stands have been proposed. The location is frequently visited by tourists and is a target not only
from the surrounding villages, but also from nearby Brno. These tanks used as a very successful
example of the implementation of small water reservoirs. They are important elements of the
landscape and the enrichment of the surrounding woodlands. Though they are not intended as a
priority for recreational purposes and swimming are important elements fit into the concept of
management and recreational use of the TFE, with an emphasis on ecology and aesthetics. (see the
figure 2)
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Fig. 2: The Reservoirs "Above the Arboretum" (photo by author)

Reconstruction of headrace and restoration reservoir Maly hradni is at the stage of obtaining a
building permit. The reconstruction was proposed modification of the dam, new discharge structure - a
bottom outlet, total renovation of backwater area proposal littoral and finishes shores. The main part is
to design a headworks and the pipe bridge with a supply drive from the Veverka river. One of the main
reasons for building the Maly hradni restore function as an important element of the landscape. The
overall impact of the building on nature and the landscape will be positive. Created habitat suitable for
reproduction amphibians, life of small birds, insects and other animals. The building is located on the
territory biocentre Podkomorskeé lesy and their importance in the sense of belonging to the existence
of this biocentre. The building is designed to promote the ecological functions of the landscape.
Construction and will be at least partially counterbalance the negative effects of Brno dam on the links
in the countryside and landscape features. (see the figure 3)
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Conclucion and discussion

Selected reservoirs described in the article are in different environments, and are placed on them very
different requirements. A common feature is that they are always beneficial for increasing biodiversity,
aesthetic values and recreational potential of the locality.

The above example Castkovec reservoirs shows that the projected reconstruction reservoirs are often
not implemented according to project documentation. The efforts of designers to integrate reservoirs
into the landscape and an emphasis on landscape management are wishful thinking. Primarily
proposals plantations are not accepted in full accordance with the project documentation. For tanks in
the agricultural landscape are banks vegetations very important. Planting and subsequent necessary
care, protection against browsing, are indispensable item in the budget. Inconsistent implementation
of the reconstruction of the tank can be beneficial, due to the shape adjustment, silt removal and
construction of pools. Reservoirs implemented or reconstructed in forest complexes are often spared
the design and implementation of vegetation in the area. These tanks have their claims for inclusion
into the field and bank stabilization. The above mentioned tanks are very busy recreational areas,
although not intended for swimming; emphasis is placed on the appropriate location and also on
safety.
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Souhrn

Malé vodni nadrze byly v minulosti hojné realizovany pfevazné jako jednoucelové. Teprve s jejich
realizaci a po zaclenéni do okoli €asto vyvstaly i dal8§i moZnosti pro jejich vyuZiti. Dnes se ,rybniky*
navrhuji pfevédzné& jako nadrze viceuCelové, neboli multifunkéni. Pfi vystavbé, obnové nebo
rekonstrukci nadrzi, zejména pokud k tomu je zadana podpora z vefejnych prostfedku, je treba
preferovat jejich verejné funkce, kterymi jsou predevsim: retence povodnovych pratokd, zlepSovani
kvality vody, zkvalitfiovani krajinného prostoru, podpora biodiverzity, podpora rekreaéniho zazemi
obci. Je kladen duraz na vhodny navrh bfehové a doprovodné vegetace s naslednou péci. Malé vodni
nadrze jsou dle zakona 214/1992 Sb., vyznamnym krajinnym prvkem, jejich zbudovani muze vyrazné
zvySit ekologicky potencial dané lokality. Predkladany &lanek se zabyva vyuzitim malych vodnich
nadrzi realizovanych ¢&i vyprojektovanych v nékolika poslednich letech. Na téchto konkrétnich
pfikladech pak hodnoti jejich mozny potencial rekreacniho vyuziti nebo pfipadné stfety ve vyuziti a
funk&nosti nadrzi.
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Abstract

The aim of the article is to evaluate the revitalization measures from the point of view of recreational
potential. The issues of revitalization of water elements, recreation potential and methods are
described in the introduction. These methods can be used for evaluation. Heradky retention basin in
Tfebi€ region is characterized in materials and medhods. This part focuses on the evaluation results of
revitalization of Heradka model area. In the results, revitalization measures in terms of recreational
potential in Trebi¢sko model region is evaluated. The factors of external and internal environment are
analysed using SWOT analysis and the results of questionnaire survey are assessed. Finally, possible
measures to improve recreational possibilities in this area are suggested.

Key words: restoration, recreational value, evaluation methodology, model locality Trebi¢sko

Introduction

Recreation and functional recreational potential play an important role both from the social, economic
and environmental point of view. Multipurpose revitalizations of watercourses in urban and suburban
landscape contribute, among others, to an increase in the recreational potential of the area and to the
development of the region.

Today, objectives of revitalisation measures in urban and suburban landscape consist primarily in
flood protection and promotion of biodiversity. While the "urban area revitalisation" is a relatively new
way to enhance the recreational potential of the territory in the Czech Republic, we can find many
advanced projects abroad e.g. in Bavarian villages and towns (Munich, Nuremberg, Miltach etc.).
Revitalisation measures for watercourses can be evaluated from many perspectives. On the basis of
the methodology of Kralova et al. (2001), Mikatova et al. (1998), we can evaluate different
revitalisation actions and their contribution to the creation of better living conditions for selected
species of animals and vegetation. Monitoring of hydromorphological indicators (HEM) is used for
observation of hydromorphological characteristics of streams and floodplains (Langhammer, 2008).
The recreational potential of the landscape can be assessed on the basis of components of the
tourism potential, according to Bina (2002), according to the method Terplan (1974) Vepiek (2002),
Ciurea et al., (2011), and according to Pralong (2005).

Material and methods
The goal and expected output of this work is to evaluate the importance of revitalisation measures in
terms of the recreation potential of the landscape, and therefore their impact on the development
opportunities of the region.
The model location selected for the purpose of this work is a locality in the village Rudikov in the
administrative district ORP Tiebi€. The observed Mlynsky Creek, on which the revitalization of the
retention basin Heradka took place, flows around the village. Indicators, criteria or elements from the
following methods were used to evaluate the site:
¢ Recreational aspect - the tourism potential according to Bina (2002).
e Environmental aspect - suitability of living conditions for selected species of birds, mammals;
the suitable environment for the growth of vegetation according to Kralova et al., (2001),
suitable conditions for amphibians according to Mikatova et al., (1998)
e Technical and hydrological aspects - evaluation of the implemented revitalisation actions
according to the Vrana et al. (2004).
The method of public preferences (survey) was applied within the observed territory. Its aim was to
obtain information about the awareness and satisfaction of citizens with their surroundings of the
retention basin Heradka. The research was conducted through a written questionnaire both in an
electronic and printed form. The electronic form was published on the website survio.cz. The survey
was performed directly in the model locality in the surroundings of the retention basin. The target
group were residents of the village and other citizens, who know and visit the retention basin and its
surroundings. The obtained data were used for elaboration of proposals for improvements of the
situation and for an increase in the recreational potential of the area.
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Lastly, a SWOT analysis focused on evaluating the recreation potential for local residents in the model
area was performed. The assessment covers both implemented revitalisation actions and the wider
context, which may affect the recreational potential of the area of interest in the future.

Results

The outcome of this work is to evaluate the implemented revitalization of the retention basin Heradka
in the model locality in the village Rudikov, ORP Tfebi¢, in terms of the recreation, environmental and
technical-hydrologic aspect, and subsequently, to draft measures to increase the recreational potential
of the area.

The following parameters of the methodology according to Bina (2002) were selected and analysed to
evaluate the revitalisation measures in the model locality, see Table 1.

The creation of the retention basin, planting of trees and building of the islet led to an increase in the
diversity of landscape elements. It can be said on the basis of the evaluation of the indicators that the
diversity of landscape elements has improved the conditions for hiking, biking and rural tourism in the
locality. The retention basin is also a water body suitable for swimming and sunbathing.

Tab. 1: Effect of revitalization measures on the elements of recreational potential (Blazkova, 2014

Element of
tourism potential

Measure 1.
Building of
retention
basin
Measure 2.
Creation of
littoral zone
Measure 3.
creation of
island
Measure 4.
Planting of
woody plant
Measure 5.
Creation of
non-draining
pool

Revitalization measure

Appropriateness of landscape for
hiking

'C\
't\

Appropriateness of landscape for
cycling

{\
K

Appropriateness of landscape for
water recreation

Appropriateness of landscape of
type forest/mountains

Appropriateness of landscape for
rural tourism

'&
SR RN RN RN
RN RNE RN RN

Appropriateness of landscape for
sport fishing

Appropriateness of landscape for
watching water birds

Appropriateness of landscape for
swimming

Appropriateness of landscape for
sunbathing

Appropriateness of landscape for

photographing water birds v v v

N N N N AN RN RN RN RN RN RN
{\

Appropriateness of landscape for
horse riding

v v v

There is also a forest in the vicinity of the site of interest, which offers the possibility of mushroom
hunting and nature walks. Planting of more trees has improved the microclimate conditions in the
area, leading to an emergence of many shaded areas, where people can relax.

All the implemented measures had an impact on increasing the local biodiversity. Many plants and
animals associated with aquatic habitats, such as the mallard (Anas platyrhynchos L.) and broadleaf
cattail (Typha latifolia L.) can be observed at the site. From the recreational point of view, areas
suitable for observing and photographing of the flora and fauna have been created. Owing to the
repaired field path the site is now more accessible from the village for both pedestrians and cyclists.
The more diverse environment of the revitalised valley also encourages the development of horseback
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riding. The construction of the retention basin and littoral zone resulted in suitable conditions for
fishing. In order to prevent the risk of a conflict between recreational aspects and nature conservation,
only extensive fish breeding has been introduced based on the natural production of the basin.

The environmental aspect was evaluated in the work according to Kralova et al. (2001) and Mikatova
et al. (1998). The suitability of the living conditions for aquatic species of birds - mallard
(Anas platyrhynchos L.), mute swan (Cygnus olor G.) and common coot (Fulica atra L.) were
evaluated within the site. The observed mammals included muskrat (Ondatra zibethica L.) and water
bat (Myotis daubentonii K.). After evaluating the suitability of the conditions for amphibians in this area,
it was concluded that the conditions are most favourable for the life of the toad (Bufo bufo, L).

After evaluation of selected indicators of the methodology according to Vrana et al., (2004),
an increased retention capacity of the retention basin in the landscape was confirmed. The littoral
zone positively affects the infiltration of water into the underground. Planting of trees and sowing
plants on a part of the banks of the dam strengthens and protects the environment against the soil
erosion. A massive concrete spillway was built at the site, the appearance of which does not fit into the
surroundings and it disrupts the view of the landscape. The dam is made from the soil excavated from
the backwater zone, which is a material that is natural for this area.

The work includes a survey, the purpose of which was to determine the visitors’ satisfaction with the
reconstruction of the retention basin and its surroundings. The survey showed that mostly only locals
and people from nearby towns are aware of the existence of the retention basin Heraddka. Of the 98
respondents, 94% believe that the revitalization of the retention basin had a positive impact on the
surrounding countryside. According to 80% of the respondents, the appearance of the surrounding
countryside has improved, 65% of respondents said that the best advantage was the return of an open
body of water into the valley, 53% respondents chose the improvement of ecological stability. 69% of
respondents use the retention basin for their recreational activities. Visitors use the retention basin
primarily for swimming, sunbathing and its surroundings are used for walking and cycling, as well as
for winter skating. 69% of the respondents said that the access to water has improved on the site,
respondents also appreciated the emergence of new pools usable for swimming, and 57% of
respondents appreciated the emergence of new recreational areas (see Fig. 1).

Another :L 2%

Places for relax 57%

Aesthetic treatments of water element 67%

Planting of vegetation with recreational effect T 41%
New bodies of wather suitable for swimming | 69%
Improved access to water % 69%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Fig. 1: Change of recreational conditions for local residents after set up of retention basin
(Blazkova, 2014)

As for the negative effects of the revitalized retention basin, 97% of respondents opted for the
increase in the number of bothersome insects, 13% indicated another option (presence of litter and
increased number of visitors in the area). In addition, 3% of respondents selected visually
inappropriate tree species and the disruption of the general appearance of the landscape.

Additionally, a SWOT analysis of the recreational potential for the model locality was elaborated within
the results, see Table 2. The strengths include good transport accessibility, as it is located near the
main road. There is also a reinforced path leading to the retention basin, which is used as a cross-
country trail in winter. On the contrary, the weaknesses include a low promotion of the locality, the
existence of which is known mostly only by locals. Opportunities for the site could lie in increasing the
promotion and public awareness of the implemented revitalisation.
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This could contribute to an increase in the visitor rate, but in such an extent as to avoid any conflicts
between the conservation and recreation perspectives. Threats, which could disrupt the natural
environment of the locality, include intensive fishing and recreation.

Tab. 2: SWOT analysis of recreational potential of model locality (Blazkova, 2014)

Strength
e Good accessibility V\ieakrnzz?f?;em i
e Part of the nature park Tfebi¢sko promation .
«  Close to the cycle path . Apgence of natural attractions
e Strengthened road * VISItO.rS are only chals . .
e  Suitable place for cross country skiing * RUbb.'Sh surrounding the rfetentlon basin
e Benches around the water basin * Unswtable. placc? for aIIergl'c person
«  Suitable place for relax e The place is unlighted at night
e Near the forest *  Small beach
Opportunities Threats
e Increase in promotion e Intensive fishing
e  Higher number of visitors e Intensive recreation
e  Support agro-tourism of the village o  Water pollution
¢ Another revitalizing measures e Emergence of the competitive location
e  Build an nature trail e  Overgrowth of invasive plant
e Insufficient funds in village

Measures were proposed to increase the potential of recreation in the area on the basis of the
collected data. An excessive amount of municipal waste and an insufficient number of rest areas in the
vicinity of the retention basin were observed as disadvantages in the survey. In order to improve the
situation, it was suggested to install wooden furniture equipped with waste bins at the site, which
would not disrupt the appearance of the surrounding countryside.

The retention basin Heradka is used for swimming in summer and the surrounding banks of the basin
serve as a beach for sunbathing. The survey showed that locals consider the place of access to the
water and capacity of the beach as inadequate and poorly maintained. They suggested an extension
of the beach, regular maintenance of vegetation and mowing of the adjacent meadows, which could
also serve as a place of relaxation for visitors, e.g. for allergy sufferers.

The surrounding landscape is suitable e.g. for biking, walks of parents with prams etc. According to
the survey, locals are not satisfied with the quality of the local unpaved roads. They suggested paving
of the road with the use of natural materials (e.g. compacted gravel).

After the construction of the retention basin, the area has become more suitable for observing and
photographing of animal and plant species associated with aquatic environments. This article
proposes a creation of a wooden pier, from which people could see the entire surface of the water.
Steps could be attached to the pier allowing access to the water.

Most inhabitants of the nearby villages do not know the locality, which can be a consequence of an
insufficient promotion. On the basis of these facts, it was suggested to install information, educational
and safety boards in the vicinity of the retention basin.

Discussion

The objectivity of the methods currently used for evaluation of revitalization measures is a frequently
discussed topic. Most of the used techniques are suitable for a quick and easy evaluation of
revitalization effects. In the example of the retention basin Heradka, revitalization was evaluated from
three perspectives (recreational, environmental and technical-hydrological) for the reason of the
complexity of the assessment of the implemented revitalisation measures.

The methodology by Bina (2002) was used for evaluation of the recreational potential. lts updated
version from 2010 is also often used in the Czech Republic. Unlike the methodology of 2002, this
methodology is focused on the critical aspects affecting the development of tourism and recreation in
larger territorial units, which are municipalities with extended territorial scope. The methodology is not
suitable for evaluation of the recreational potential in the model locality Heradka, as it is just a small
territorial unit.

Recreational effects of revitalizations of watercourses are often underestimated in the Czech Republic
and they are primarily associated with positive environmental and hydrological effects. Abroad,
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recreational benefits of revitalizations are far more frequent, which is reflected in their evaluation, e.g.
in Jung et al., (2013), Golet et al. (2006).

According to the results of the survey, 70% of respondents have heard about the term revitalization,
but the term is little known in association with an aquatic environment. This may be due to the fact that
revitalisations of watercourses have been implemented only since 1990s in our domestic conditions
and there is little awareness of them.

o R

Fig. 2: Retention basin Heraka and proposed measures to incregse of reaea?onal potential
(mapy.cz — own work)

Conclusion

The purpose of this article was to evaluate the importance of revitalization measures in terms of the
recreation potential of the landscape, or their impact on development opportunities of the region.

The methods used for evaluation of the particular locality of the retention basin Heradka in the
TrebiCsko Region included the method of evaluation of the recreational potential according to Bina
(2002), the environmental assessment methodology from Kralova et al. (2001) and Mikatova et al.
(1998) and the technical-hydrological aspect according to Vrana (2004).

A questionnaire survey was realised in the model locality aimed at obtaining the views and
perceptions of local residents with regard to the revitalized retention basin. The results confirmed that
locals use this place for their recreational activities, mostly for walks and for swimming in summer.
However, the locality is little known to the wider community.

Measures, which could improve the public awareness and increase the recreational potential of the
area, were suggested on the basis of the results of the survey, SWOT analysis and field research of
the author of this article.
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Souhrn

Cilem prace bylo vyhodnoceni revitaliza¢nich opatfeni vodnich prvkl z hlediska rekrea¢niho
potencialu krajiny, potazmo jejich vlivu na moznosti rozvoje regionu.

Na konkrétni lokalité retenéni nadrze Heradka na TFebi¢sku byly aplikovany a vyhodnoceny metody
hodnoceni rekreaéniho potencidlu dle Biny (2002), ekologické hledisko posouzené metodikou od
Kralové a kol. (2001) a Mikatoveé a kol. (1998) a technicko-hydrické hledisko dle Vrany (2004).

V modelové lokalité bylo realizovano dotaznikové Setfeni, zaméfené na ziskani nazord a vnimani
mistnich obyvatel na revitalizovanou vodni nadrz. Dale byla provedena SWOT analyza rekreace v
uzemi.

Z vysledkl dotaznikového Setfeni, provedené SWOT analyzy rekreace Uzemi a na zakladé vlastnich
terénnich Setfeni byla navrhnuta opatfeni, ktera pfispéji ke zlepSeni povédomi obyvatel o revitalizaci
retenéni nadrze a ke zvySeni rekreacniho potencialu uzemi.
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FREE TIME OF ELDERLY PEOPLE - WAYS OF COUNTERACTING THEIR SOCIO — ECONOMIC
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Abstract

Ageing society is one of the most serious socio-economic problems of the contemporary Europe, and
thus this process also affects Poland. Within the next several decades, the number of elderly people in
our country will be growing, and widely understood effects of this process (e.g. the hazard of socio —
economic exclusion) must be an area of interest of many public life spheres.

In the presented study, the authors refer to the results of the survey entitled "Together Close to
Krakow — Integrated Development of the Near-Krakow Functional Area", conducted under the project
co-financed from EEA funds (Financial Mechanism of the European Economic Area 2009-2014). The
survey included, among others, learning about preferences of elderly people with regard to free time
(the inhabitants of the southern neighborhoods of Krakow) in the context of cultural and leisure
potential of the "Close to Krakow" functional area. For the analysis, the oldest age group of 64 and
more was selected.

Key words: elderly people, free time, tourist and leisure offer, exclusion

Introduction

Ageing society is one of the most serious socio-economic problems of the contemporary Europe, and
thus this process also affects Poland. Within the next several decades, the number of elderly people in
our country will be growing, and widely understood effects of this process, e.g. the hazard of socio-
economic exclusion of this group, must be an area of interest of many public life spheres. Not only are
elderly people beneficiaries of the pension system, but also a group with the greatest amount of free
time. Thus, it is worth analyzing the issue of free time management by elderly people — the most
desired activities from their point of view.

In the opinion of many authors, elderly people's ability of managing their free time and their selection
of active lifestyle, helps them to maintain both mental and physical fitness, and enables them to enjoy
this phase of life (Nowicka, 2006). In addition, this issue has its economic dimension, as the concept
of "silver economy" assumes the concentration of marketing activities on this group in the context of
the offer of services and production of goods aimed at making use of the purchase potential of elderly
people and satisfying their consumer, living and health needs.

The issue of free time is raised by many investigators, representatives of different fields of science.
Despite the fact that it is a relatively young category, many attempts have been made to define it.

And so, the first attempts to define what free time is appeared in the late 19th century, when the
American economist T. Veblen stated that "it includes the whole of human life apart from work, and the
amount of this time is determinant for the affiliation to the working or privileged class" (Ibidem).
Otherwise, free time, according to the classic definition by J. Dumazedier, "the time allocated for
activities to which people dedicate voluntarily beyond their professional, family and social duties"
(Nawojczyk, 2011). It can be used in different ways, namely for rest and entertainment or e.g. for
development of interests or acquisition of knowledge. Saving up free time has become "an
achievement of the modern society" (Ibidem).

It is also worth mentioning the definition of free time proposed in Poland by J. Danecki: according to
him, it is the time "required for: regeneration of forces consumed for work, expansion of general and
professional knowledge, family life, upbringing of children, personal interests, cultural needs and
participation in public life" (Nowicka, 2006).

The issue of free time of elderly people in Poland is raised relatively rarely. This is puzzling, for
example, due to the aging process of the Polish society we have been dealing with for some time, and
whose factual sizes will become visible within the next few decades.

M. Kaczmarczyk and E. Trafiatek claim that activities that are preferably undertaken by elderly people
are mainly: classes within the University of the Third Age, voluntary service, namely acting for people
in need, and senior clubs, under which the following activities are organized: trips to cultural
institutions, excursions, tourist and open air trips and participation in various types of training and
courses, e.g. computer and the Internet (Kaczmarczyk, 2007).
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Materials and methods

In the presented paper, the authors refer to the results of the survey conducted under the project co-
financed from EEA funds (Financial Mechanism of the European Economic Area 2009-2014). The
survey was part of the project "Together Close to Krakow — Integrated Development of the Near-
Krakow Functional Area", implemented under the program "The Development of Towns by
Strengthening the Competences of Local Government Units, Social Dialogue and Cooperation with
Representatives of the Civil Society", under the Financial Mechanism of the European Economic Area
2009-2014.

The survey included, among others, learning about preferences of elderly people with regard to free
time (the inhabitants of the southern neighborhoods of Krakow) in the context of cultural and leisure
potential of the "Close to Krakow" functional area. For the analysis, the oldest age group of 64 and
more was selected.

Results and discussion

The surveys whose partial results will be presented in this part of the article were carried out in 2015
on the area of six housing estates of the southern neighborhoods in Krakow, with a sample of 150
people aged above 15.

The surveyed elderly people had the greatest amount of free time from among all the age groups —
almost 36% of them specified that it was above 24 hours a week, and nearly one fourth had 13-24
hours of free time a week. The greatest number of free time was declared by the oldest inhabitants of
the surveyed area on Saturdays and Sundays (half of them) and by every fourth on weekdays. Only a
small group of elderly people was not able to specify when they had free time.

Elderly people mainly spend their free time with their families (half of cases) but also gladly on their
own (almost 36% of the answers). Most rarely chosen answer was "with friends" — only approx. 14% of
the respondents choose their company in their free time. During their free time, the respondents most
often read books and newspapers and meet their family or friends. On the contrary, they relatively
rarely choose forms that are associated e.g. with physical activity (walks, sports, trips outside the city)
and with participation in cultural events or going to the cinema, theater — approx. 6% of the
respondents indicated these forms of spending free time. The way of spending free time not
acceptable by elderly people turned out shopping, declared only by single respondents.

When planning their free time, the respondents usually use information included in the press (35% of
the selected answers). For one fourth of the respondents, a source of such information is the mass
media (radio, TV). On the other hand, never used forms are electronic forms and promotional leaflets.
This situation is opposite than in the case of other age groups, for which the fastest and the most
attractive forms when planning their free time are websites and social media (almost 40% and
approximately 19% of the indications, respectively) (Fig. 1).

Forms of active leisure most often selected by the surveyed elderly people are walks (for over half of
them), less frequently (for every tenth) Nordic walking and other exercises outdoors. On the contrary,
such activities as biking or practicing team or individual sports seem of no interest to the respondents.
It is particularly alarming that one fifth of the surveyed elderly people declare no physical activity. In
the case of forms of active leisure, clear differences are visible as compared to younger people (Fig.
2).

The survey the results of which are presented refer to the "Close to Krakow" functional area, namely
the area of five near-Krakow communes. The respondents were asked to comment on the current and
potential tourist and leisure offer.

It turns out that, presently, the respondents most often choose such attractions in the area of the
surveyed communes that are associated with history and cultural heritage of the region (e.g. folk
group "Mogilanie", local legends, museums and chambers of memory) or with tourist and natural
qualities (e.g. parks and nature reserves).

Tourism forms that are of the greatest interest for the elderly people are hiking tourism and cultural
tourism (in both cases 30% of the selected answers), and of the least interest - agritourism and spa
and wellness services (no respondent indicated this answer). On the contrary, the following forms
enjoy a relatively small interest: bike tourism, natural tourism or pilgrimage tourism (selected roughly
by every tenth respondent). Particularly clear differences depending on the age can be observed in
the case of pilgrimage tourism, enjoying greater interest among elderly people, as well as bicycle
tourism, selected, in turn, more often by younger people (Fig. 3).
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Fig. 1: The structure of the respondents by the answer for the question about sources of information
used when planning free time (%)
Source: prepared by the authors on the basis of interviews.

Other
| practice soortsindividually
| practice team sports

Iride a horse
O total

| practice roller-blading W G4 years and more

| ride a bike {ibelow B4 years

lrun

I swim
| practice Nordic walking
lexarcise in the open air

Ido nct practice any sports
lwalk m 52,6
! 21,7
T T T T |
0,0 10,0 20,0 30,0 40,0 50,0 60,0

Fig. 2: The structure of the respondents by active leisure forms
Source: prepared by the authors on the basis of interviews.

Plans related to the development of the functional area assume a large extension of the tourist and
leisure offer. However, it is important that it should be preferably adjusted to the visitors' preferences.
Therefore, the surveyed were asked a question about facilities they would preferably use in the area of
the communes in question in the future. Elderly people indicated natural and educational paths (in
almost one fifth of the cases) and tourist routes, as well as monuments and other elements of the
region's cultural heritage. On the other hand, they are not interested in facilities related to sports,
which expressly differs them from the respondents from younger age groups.

The present vogue for ruralism, related, e.g. to interest in local craft and handicraft, as well as
purchase of healthy, ecological food, is also reflected in the respondents' answers. Well, if in the
"functional area" local little stores appeared with products straight from a farmer or products directly
from a farm were offered, people from the oldest age groups would be definitely more interested than
younger people. Interest in the participation in cultural events related to local traditions and cultural
heritage was similar in both age groups.
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Fig. 3: The structure of the respondents by choice of the most attractive tourist offer offered by the
communes from the functional area (%)

Source: prepared by the authors on the basis of interviews.

Another element important from the point of view of planning the offer for potential tourists visiting "the
functional area" is undoubtedly the way of advertising attractions of the region. It turns out that the vast
majority of the inhabitants of the southern neighborhoods of Krakow (more than 75% of the selected
answers on the Fig. 4) would like to be informed about cultural events that are held within "the
functional area". Additionally, more often it was the case of younger people than elderly people - in the
second group almost half expressed such a desire.
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Fig. 4: The structure of the respondents by answers to a question whether they would like to be
informed about cultural events and offers, etc. concerning the "Close to Krakow" area
Source: prepared by the authors on the basis of interviews.

The best way for the respondents to receive information about this type of events would be, in the
case of elderly people, SMS, e-mail and traditional mail, whereas for younger people the most
favorable form includes websites, and social networking portals and e-mail.

Conclusion

The presented survey results covering elderly people from the southern neighborhoods of Krakow
indicate that they have the greatest amount of free time as compared to other age groups. Although,
presently, most of them do not use the attractions offered by the communes of the "Close to Krakow"
functional area, it is important that they declare interest in the future offer of tourist and leisure
services. However, it is important that the proposals typically addressed to elderly people include the
special character of this age group, namely health condition, ensuring convenient access or the fact
that they dispose of restricted funds.

It seems that a suitable offer of free time management for elderly people in the vicinity of Krakow may
be a good example of matching the system of activities aimed at social inclusion of elderly people and
prevention of their socio-economic exclusion.
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Souhrn

Starnouci spolecnost je jeden z nejdulezitéjSich socialné-ekonomickych problémud moderni Evropy a
tento proces se tyka také Polska. B&éhem nejblizSich nékolika desetileti se pocet starSich osob v
nasem staté bude zvySovat a Siroce chapané vysledky tohoto procesu (napf. socialné-ekonomické
vylou€eni) musi byt predmétem zajmu mnoha vefejnych sfér. V pfedstavené prezentaci se autofi
odkazuji na vysledky vyzkumu ,Spole¢né Blizko Krakova — integrovany rozvoj podkrakovské funkéni
oblasti”, provedenych v ramci projektu spolufinancovaného z fondi EHP (Finan¢ni Mechanismus
Evropského Hospodarského Prostoru 2009-2014). Vysledky zahrnovaly seznameni se s preferencemi
seniorll, pokud jde o volny ¢as (obyvatell jiznich &tvrti Krakova) v kontextu kulturniho a rekreaéniho
potencidlu funkéni oblasti ,Blizko Krakova”. K analyze byla vybrana nejstarsi skupina véku 64 a starsi.
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Abstract

Geoeducation is a relatively new term in the field of environmental education. It aims to create
relationship between people and their home place or region, consequently ecological awareness of
children and youth is raising, which may reflect positively towards the older generation.
Geoeducation’s importance lies in the fact that so called abiotic nature is involved in the process of
familiarization with nature and its protection. Geoeducation is not focused on geology only, but it
seeks to create interlinks among geology, soil science and geomorphology of the landscape. Different
educational methods should be applied by age. In general, we distinguish 3 levels: up to 6 years
(preschool age), 6-10 years and 11-18 years. Specific teaching tools and time capacity are linked to
each level. Preschool level put emphasis on mediating perceptions on localities, without systematic
teaching, all of this through games and stories. Geoeducation model for 6-10 years consists of
outdoor education by simple learning forms and teaching in the classroom focused on basic properties
of rocks and mineral through simple experiments and stories. More demanding forms of learning are
suitable for children of 11-18 years, consisting of both teaching in nature and in classroom with a
comlex approach to the topic, with option of multiple-day activities. In general, the best form of
providing information and interpretation is the story.

Key words: geoeducation, educational methods, outdoor activities, interpretation

Introduction

Education in the field of abiotic nature geopedagogy or geoeducation fills the gap in extracurricular
ecological education (Gray 2012). It does not intend to substitute school education, but to extend it
and focuses on nontraditional forms of providing information (teaching). The objective is not a
complex educational system, but rather insight into the functioning of natural laws and landscape
development through games, interpretations and stories (Paskova 2014, Ptacek a Ruzicka 2012).
Specific procedures and teaching tools are being applied according to 2 aspects - age and locality
specification.

The term geoeducation is in world and European context known:

a) from the National Geographic point of view when National Geographic has adopted the
term geo-education to describe education about our world. A well-rounded geo-education
provides young people with a fundamental understanding of how the human and natural
worlds work at local, regional, and global scales.

b) as a form of out-of school education focuses specially on geology being applied in Great
Britain.
Our concept is somewhere in the middle — landscape geofactors are involved in general context and
their regional specificities and uniqueness are introduced within concrete localities.

’ : o 5" k 9 K =il £
Fig. 1: A good interpreter has to attract attention of children. A suitable form is providing information
through stories. Use of field notebook is recommended to assure better educational results.

(Photo: J. Doucek)
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Materials and methods

Didactics varies according to age. There are 3 specific cathegories: under 6 years (preschool), 6-10
years (primary school), 11-18 years (higher primary and secondary school) (Pauk 1981). Teaching
forms are divided into indoor and outdoor activities where teaching tools can be used in both places
according to needs. The information is of general and regionally specific character (Ziegler 2004).
Teaching tools can be very diverse (collections of rocks and minerals, maps, pictures, workbooks, field
notebooks, presentations, tests, puzzles etc.). Geoeducationalist should have science education,
fundamental pedagogical skills, knowledge on regional natural conditions and be above all a good
interpreter (Fig. 1)

Results
The 4 examples of realized educational blocks:

A. Children of 6 — 10 years: 1 hour in the classroom , 1,5 hour in the field, Boskovice furrow
territory. Teaching is running in the classroom, up to 16 pupils, teaching tools: regional
topographic map, pictures of localities, basic mineral collection (12 pieces), typical regional
rocks (10 pieces), pencil, crayons, paper. Firstly, basic minerals, their properties, are
introduced, with emphasis on a specific property for each of them. Pupils touch minerals and
test selected properties. Selected rocks of close surroundings are introduced (conglomerate,
siltstone, shale, black coal of Boskovice furrow, granodiorite of Brno massif, devonian
limestone, ortogneiss and marble of Moravikum, all described, touched and their occurence is
shown in the map, pictures of localities, pupils draw their favourite place with its rock outcrop
in the surrounding. Indoor teaching ends up with discussion about pictures. Field education
takes place in 2 localities in the distance within 500m of distance, outcrops of permian shales
with plant fossils, outcrops of permian conglomerates with different rock pebbles, 5-minute
familiarization with the locality, samples collecting, a short lecture, locality tour with questions
and samples showing, lecturer uses a hammer, children takes notes and draw what they saw
and what impressed them the most, present what they will tell to parents home and on walk.

B. Preschool age - 1,5 hour, a general educational game in the garden, up to 12 children, (2
adults and a lecturer), teaching tools: minerals of various colour, shape and grain size,
unconsolidated materials of different colour (clay, sand, loess, gravel, gravel pebbles), loam of
different colour, ceramic raw material, paper, crayons. Materials will be displayed and
introduced, everyone choose what he/she likes best and try to explain to other why, playing
with materials, creating simple shapes (sun, cloud, ball, house...), drawing pictures of
materials (Fig. 2), modelling various things using ceramic loam, children showing (describing)
what they created.

Fig. 2: For children up to 10 years it is recommended to involve additional activities such as drawing
(Photo: J. Doucek)
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C. Children of 11 — 18 years: field excursion 3-4 hours, surroundings of Brno reservoir, up to 16
pupils per a lecturer, teaching tools: regional geological map, geological hammer, magnifier,
geol. compass, knife, diluted HCI, field notebook, pencil, simple description of route including
localities will be available to pupils 2 day before excursion, the route leads from Brno dam to
Vevefi castle (9 km), lecturing during the excursion, detail description of following localities:
dam, Sokolské koupali$té creek, loess and terraces at Sokolske koupalisté, Rokle, NM Kdiny,
Zouvalka, NM Junacka louka, Veverka, Vevefi castle. The localities are presented from the
geological, pedological, geomorphological point of view as well as -cultural-historical
development of the landscape. Someone repeats provided information on each locality, pupils
making notes into field notebook, taking samples. The excursion ends up with
pupils ‘presentations about what the saw putting stress on the most interesting issues
(Bajer2012).

D. Children of 6 — 10 years: 1,5 hour, in general stones around us, up to 16 pupils per a lecturer,
teaching tools: basic geological map of the Czech Republic, suitcase with collection of basic
igneous, sedimentary and metamorphic rocks (25 rocks), pictures of important places in the
Czech Republic (Snézka, Karlstejn, Pradéd, Palava, Macocha, Blanik, Rip etc.) paper, pencil,
blind map of the Czech Republic. Firstly, each type of rock is introduced, everyone can see
and touch them, geological map is presented, everyone has a look at it and find landmarks
(Prague, Brno, the Labe river, the Vltava river, Sumava mountains, Beskydy mountains etc.) in
the map, pupils mark places which they have visited with their parents, groups of 4 pupils
choose 2 rocks and try to find and mark localities of their occurence discussing with a lecturer,
they get pictures of localities and rocks and try to find them in blind map, they discuss their
favourite rocks and localities with a lecturer.

Discussion

The main objective of geoeducation is not substituting or extending curriculum, but an offer of direct
contact with natural materials (Fig. 3) in their natural conditions, conscious familiarization with their
properties and importance through stories and interpretations with emphasis on interactive game —
teaching.

An important part is the effort to show genius loci of home landscape and create space for
identification of an individual with his/her home place.

_— . . - i_ -
Fig. 3: If possible, children should have opportunity to see, touch and test properties of natural
materials (Photo: A. Bajer)

Conclusion

Geopedagogy (geoeducation) as a new term and discipline in the enviromental education field is
nowadays becoming more familiar to teachers and school children. Currently, there is no detail
concept of geoedcuation in the Czech Republic, but being developed at this moment. The
methodology is based on 3 levels according to the age. Different teaching tools are being used for
different levels. The paper presents 4 examples of already realized educational model blocks.
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Souhrn

Geopedagogika je relativné novym pojmem na poli environmentalniho vzdélavani. Jejim cilem je
vytvafeni vztahu jednotlived ke konkrétnimu mistu Ci regionu a tim vyrazné zvySuje ekologické
povédomi déti a mladeze. Coz se zpétné mize pozitivné odrazet i smérem ke starS$i generaci.
Geopedagogika je dllezita v tom, Ze do procesu seznameni se s pfirodou a jeji ochranu vklada prvek
tzv. nezivé pfirody. Geopedagogika neni zaméfena jen na geologie, ale naopak se snazi o propojeni
geologie, pedologie, geomorfologie v konkrétni krajiné. V souvislosti s vyvojem ditéte je tfeba
aplikovat pfi vyuce rizné metody. Obecné Ize hovofit o 3 stupnich, a to pfedSkolnim stupni, prvnim
stupni zékladni Skoly a druhém stupni z&kladni Skoly. Na kazdy stupefi jsou navazany konkrétni
didaktické nastroje a Casova kapacita. U predSkolniho stupné je kladen ddraz na zprostfedkovani
viemu na konkrétnich lokalitach, bez systematické vyuky, vSe formou her a pfibéht. U prvniho stupné
zakladni Skoly po pobytu v pfirodé, kde se zapojuji jednoduché vyukové formy, nasleduje vyuka
v ucebné zamérena na zakladni vlastnosti hornin a minerall, formou jednoduchych pokusu a pfibéh.
v pfirodé a vyuku v uéebné s komplexnim pfistupem k tématu s moznosti vicedennich tematickych
aktivit. Obecné plati, Ze nejlepsi formou pfedavani informaci a interpretace je pfibéh.

Contact:
Assoc. Prof. Ales Bajer, Ph.D.
Phone: +420 545 134 040, e-mail: bajer@mendelu.cz
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GEOMYTHOLOGY: AN USEFUL TOOL FOR GEOCONSERVATION AND GEOTOURISM
PURPOSES

Karel Kirchner, Lucie Kubalikova
Institute of Geonics of the Czech Academy of Sciences, Drobného 28, 602 00 Brno, Czech Republic

Abstract:

The relationship between the geosciences and myths is studied by geomythology which is understood
as an explanation of the geological and geomorphological features using the supernatural forces and
beings. The geomythological aspect can be regarded in relation to cultural, historical and spiritual
meaning or value of geodiversity and it can be included into the holistic concept of geotourism (that
means that geotourism should contain abiotic, biotic and cultural components). The article briefly
discuss the reasons why geomythological aspect could be used for geoconservation and geotourism
purposes and it presents several examples (especially geosites and geomorphosites) from the Czech
Republic where the geomythological value is (or can be) used for these purposes.

Key words: geosites; geomorphosites; Bohemian-Moravian Highland; Blanik Knights’ County geopark

Introduction

Geological and geomorphological features and processes have always attracted people’s attention.
These features and processes have been exploited and used already in prehistoric time: people
exploited mineral resources (e. g. Paleolithic extraction and treatment of the hornblende in the region
of Krumlov forest or at Stranska Rock in Brno), they used the suitable landforms as shelters (e. g. By¢i
skala in Moravian Karst) or as the important communication paths (e. g. Moravian Gateway which was
used as an important communication link and trade path between the Baltic and Mediterranean (the
Amber road led through)). Later, the castles and fortresses were built on the significant elevations for
defence reasons (e. g. Vranov castle in the Southern Moravia) or the natural processes as the
watercourses were used for the transportation of the materials or as a source of energy.

Besides this exploitation of geological and geomorphological features and processes, people also tried
to explain their origin. Usually, the explanations were linked to the supernatural forces and some of the
explications were rather fantastic while others contained surprisingly accurate description of the
features and processes. These explanations formed the basis for the myths related to the various sites
(Mayor 2004).

In the Czech Republic there are a lot of sites of the geological and geomorphological interest (geosites
and geomorphosites) connected to the myths. Probably the most distinctive “magic” site is the Rip hill
(Fig. 1), the basaltic knob with the Romanic rotunda of Saint George on the top. The site is usually
linked to the legend about the arrival of the old Bohemians to the Czech lands. The genesis of the
specific rock formations was often explained as the work of the devil which is reflected in the
toponyms; there are a considerable number of geological and geomorphological sites bearing the
name of the devil (e. g. Certovy skaly in Vizovice highland, eastern part of the Moravia).

The relationship between the geology, geomorphology and myths, respectively mystical explanation of
the features and processes is studied by the partial sub-science called geomythology. The term was
introduced by Vitaliano (1968) and it is understood as an explanation of the geological and
geomorphological features using the supernatural forces and beings. The importance of
geomythological aspect is also recognised by Gray (2013) who includes it into the cultural value of
geodiversity.

Fig. 1: The basaltic knob of Rip which rises above the flat landscape of the central part of Bohemia
has a mythological value and it is related to the arrival of the old Bohemians
(photo: L. Kubalikova)
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Geomythology: what is it and how it can be related to the geoconservation and geotourism
activities

Mayor (2004) defined geomythology as “the study of etiological oral traditions created by pre-scientific
cultures to explain - in poetic metaphor and mythological imagery - geological phenomena such as
volcanoes, earthquakes, floods, fossils, and other natural features of the landscape”. Vitaliano (1973)
recognizes two distinct types of geological folklore: the first in which some geological feature or the
occurrence of some geologic phenomenon inspires the folklore explanation and the second being
garbled explanation of some actual, relatively recent geological event (e. g. earthquakes). Mayor
(2004) says that some of the geomyths are rather fantastic and give an emphasis on supernatural
details, however, others give a surprisingly accurate description of geological and geomorphological
features and processes and they are based on rational speculation and gives various examples of the
geomythical explanations of the geological and geomorphological features and processes. A wide
range of case studies from all around the world is presented by Piccardi and Masse eds. (2007): there
are several examples from Mediterranean area connected to old Greek and Latin mythology (e. g.
D’Orazio 2007, Dini et al. 2007, Agnezi et al. 2007), case studies focused on biblical events (Trifonov
2007, Roberts 2007) or articles about geomyths from Africa (Shanklin 2007), India (Chandrasekharam
2007) and North America (Vitaliano 2007) (Fig. 2). The role of geomyths and legends in today’s
science is discussed by Masse el al. (2007) and Lanza and Negrete (2007). The geomythology is also
being studied in Australia with an emphasis on the aboriginal interpretations of the genesis of various
geosites and geomorphosites, especially meteorite craters (Hamacher and Goldsmith 2013,
Hamacher 2014). The geomythological aspects of the fossils are examined by Mayor (2000, 2005).

Fig. 2: Devil's Tower (Wyoming, USA), the eroded remnant of a laccolith with an exemplary columnar
separation of volcanic rock. Indian tribes living in this area explained the columnar jointing as the claw
marks made by the giant bear (photo: L. Kubalikova)

Gray (2013) appreciates the significance of geomythological aspect within the geodiversity concept
and he states that geomythology can be regarded in relation to cultural, historical and spiritual
meaning or value of geodiversity. Some case studies proved that the existence of myths connected to
the geosites and geomorphosites helped to recognise and appreciate the scientific value of a
geo(morpho)site by local communities; by relating the scientific value and myths, the people who are
not scientists and usually do not understand the scientific language, more easily accepted the need to
preserve scientifically valuable geosites and geomorphosites (Motta and Motta 2007).

Therefore, the geomythological aspects can play an important role in geoconservation and geotourism
activities; the emphasis on geomythological aspect can bring positive perception of a site and
consequently the positive perception of the possible geoconservation activities. The use of
geomythology for geotouristic purposes and interpretations also present an interesting possibility and
occasion how to bring geoscience to people.

Moreover, the legends and myths about a geological/geomorphological features and processes are an
important part of a local or regional identity; keeping them alive and linking them with other aspects of
the nature protection helps to re-build and foster local/regional identity and healthy relationship to
geosites or geomorphosites in the area. Geomythology can also contribute to the regional
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development; e. g. exploiting the geomythological aspect in relation to a local or regional product or
service can become the important aspect of developing local economy.

Some examples of the geotouristic use of the geomythologic value in the Czech Republic

The first concepts of geotourism were presented already in the beginnings of 90’s of the 20" century
and they usually said that geotourism was oriented to the use of geological and geomorphological
features of the landscape (Hose 1995, Hose 2000, Dowling and Newsome 2006). Later, the concept
was enriched by the cultural component (National Geographic 2005). Today, the emphasis on a tight
relationship between the natural and cultural aspects is given: Martini (2012) states that geotourism
allow tourists to know the local geology but also to better understand that this geology is closely
related with all the other assets of the territory, such as biodiversity, archaeological and cultural
values, gastronomy, etc., Dowling (2013) says that geotourism is sustainable tourism with a primary
focus on experiencing the earth’s geologic features in a way that fosters environmental and cultural
understanding, appreciation and conservation, and is locally beneficial; the geotourism should thus
include Abiotic, Biotic and Cultural components. These cultural components, eventually cultural values
can be perceived according to the Gray’s concept of geodiversity values and they include cultural,
spiritual and historic meanings, e. g. folklore, sacred sites, and sense of place (Gray 2013).

All around the world as well as in the Czech Republic, there are many examples of the areas, geosites
and geomorphosites with a high geomythological value. Here, we will present some of them and the
emphasis will be given on the use of geomythological value for geoconservation and geotourism
purposes.

Blanik Knights’ County geopark

Blanik Knights’ County geopark, as the name suggests, is based especially on the rich history that is
closely related to the landscape. It is one of the emblematic sites of the Czech Republic and as well as
Rip hill in the Central Bohemia, this area is connected to the myths (according to the legends, there
are sleeping knights inside the Blanik mountain and they will rise up when the Czech country will need
it the most). The geoheritage is represented by the oldest rocks in the Czech Republic (Moldanubian)
and also by the cryogenic landforms (e. g. boulder fields, frost cliffs) which can be found on the Velky
and Maly Blanik. The local products are promoted with the trade mark “Blanik Knights’ County
regional product” which uses the typical feature of mythological persons: the knight's helmet (Fig. 3).
The presentation of this geopark is therefore tightly linked to the mythical events and it is successfully
used as a trade mark (http://www.blanicti-rytiri.cz/).
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Fig. 3: The design of the trade mark “Blanik Knights’ County regional product” uses the typical feature

of mythological persons connected to the site: the knight's helmet and it supports regional products of

the Blanik Knights’ County National Geopark and surrounding area (source: Administration of Blanik
Knights’ County geopark)
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Legends connected to the rock formations in Zd'arské Vrchy Hills

Zdarské vrchy Hills form an upper part of a large Hercynian Mountains — Bohemian-Moravian
Highland situated in the central part of the Czech Republic. A unique feature of the area is the
occurrence of isolated groups of rocks or rock formations, which often have the character of towers.
As these rock formations dominate the landscape and as they have always astonished local
inhabitants, they served often as an inspiration for the myths. Usually the myths were linked to the
work of devil, e. g. the sites Tislivka, Peperek and Rozstipena skala (“Split Rock”). One of the legends
says that the Split Rock is the remnant of a dam which was built by the devil as he intended to flood
the village of Hamry. The devil carried the boulders from nearby for the dam construction, however, he
did not make it in time and he dropped the last and the largest boulder to the Peperek hill. This strike
was so strong that it split the dam and buried the silver mines on Peperek. Since then, the site is
called “Split Rock” and the mining of silver was stopped. The legend has certain real basis — there
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were existent silver mines on Peperek and in 1328, there was an earthquake which could cause the
inexplicable events that were later explained as a work of the devil (Zelena Kfizova 2011).

These myths form an important part of the cultural and spiritual heritage of the area and some of them
were collected and published (e. g. Jurman 1991, Zelena Kfizova 2011). They play an important role
in the local identity and they have a potential to be used for educational, conservation and geotourist
purposes.

Fig. 4. Rozstipena skala (Split Rock): the myth says that the site is a remnant of a dam constructed by
the devil as he wanted to flood the nearby village

Zizkav stolec (Zizka’s throne)

of Bohemian-Moravian Highland. The site is located near the important historical communication
which led along the Oslava’s valley. Today it is situated very near the highway Prague — Brno.

The site consists of several boulders (local paragneiss) which are arranged in a circle, the inner
diameter oscillates between 7 and 8 m (Fig. 5). Already in the prehistoric times, the circle structures
defined the areas that served for the cult purposes (Podborsky 2006), but in this case, the history is
younger (Cendelin et al. 2014). Inside the circle, there is another boulder which is shaped into the
rectangular block which has been traditionally related to Jan Zizka — the leader of the Hussites in the
15" century. Another important feature of the site is Hajn’s linden which grows inside the circle. The
tree is related to the old local family clan which played an important role in local economy already
since 17" century. Although there is no evidence that the circle was used for the cult ceremony as it
was believed and the last research did not confirm any connection between the site and Hussite
leader, Zizk(iv stolec presents a good example of the agricultural and landscaping activities of the
Hajn’s family in the past (Cendelin et al. 2014). For the local inhabitants it has still a touch of mystery
and it forms an important element of local identity. It can be seen that a myth can be born later and it
is not only the question of prehistoric times.
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Fig. 5: Ziikavl’s throne and Hajn’s linden — it was believed that the site was visited and used by Hussite
leader Jan Zizka, but it was not confirmed. However, the linden inside the circle can be considered an
evidence of the long-lasting landscaping activity of our ancestors.

Conclusions

The geomythological aspect forms a notable part of cultural value of the geosites and geomorphosites.
Generally it raises the overall value of a site as regarded from the geotourist point of view; the
existence of the myths connected to the site can significantly increase the interest of the visitors. In
some cases (e.g. Blanik Knights’ County geopark) the geomythological aspect forms a basis for
various geotourist activities; it helps to promote regional products and it significantly contributes to the
regional development.

The legends and myths related to the geosites and geomorphosites also play an important role in the
keeping and further consolidation of the local and regional identity which helps local inhabitants to be
proud on their heritage. Some case studies cited above proved that the existence of the myths and
legends connected to geosites or geomorphosites helped for better understanding of the need of
protection and its acceptation by the local inhabitants. Therefore, the geomythological aspect of
geologically and geomorphologically important localities should not be neglected; on the contrary, it is
evident that myths and legends can serve the geoconservation and geotourist purposes with success.
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Souhrn

Geologické a geomorfologické tvary a procesy fascinovaly lidskou spoleénost jiz odedavna. Clovék se
vzdy pokouSel tyto procesy a jevy vysvétlit, v minulosti Casto sahal k interpretaci pomoci
nadpfirozenych sil apod. Vztahy mezi geovédami a mytologii se zabyva relativné mlady védni obor
zvany geomytologie, ktery se pohybuje na hranici v&d o Zemi, etnografie, historie, archeologie a
folkloristiky. Termin byl poprvé pfedstaven koncem 60. let (Vitaliano, 1968). Geomytologie jako véda
se zabyva vysvétlenim geologickych jevl a procest pomoci mytd a legend (Mayor, 2004). Existuji dva
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druhy geologickych myta: jeden je predstavovan myty, které vznikly jako interpretace vzniku néjakého
tvaru reliéfu, druhy se zaméfuje na Casto pfehnany a prekrouceny popis zejména katastrofickych
udalosti (Vitaliano, 1973). Ackoliv mnohé myty jsou spiSe fantastické a odrazeji bujnou lidskou
predstavivost, nékteré zahrnuji i relativné pfesny popis udalosti a pfedstavuji tak vyznamny zdroj
poznani geologickych udalosti v minulosti.

Celkové shrnuti problematiky geomytologie v€etné pfipadovych studii z celého svéta uvadéji Piccardi
a Masse eds. (2007) ve sborniku praci Myth and Geology.

Vyznam geomytologie jakoZto soucasti kulturni hodnoty geodiverzity zdlrazriuje i Gray (2013) a
novéjsi definice geoturismu zahrnuji vyuziti kulturnich slozek (National geographic 2005, Martini 2012,
Dowling 2013). Je tedy zfejmé, Ze kulturni slozka (respektive spiritualni, mytologicka) je vyznamna pro
geoturistické aktivity, coZ je v souladu s holistickym pojetim geodiverzity a geoturismu. Motta a Motta
(2007) uvadeji, ze existence mytl, které se vztahuji ke geologickym lokalitam, napomahaji pfijeti
ochrannych opatfeni pro tyto lokality mistnimi obyvateli. Ti se diky existenci legend spjatych
s geologicky a geomorfologicky vyznamnymi lokalitami (a tedy lokalitami hodnymi ochrany) vice
s témito lokalitami ztotoznuji, povazuji je za vyznamné (ne az tak z hlediska védeckého jako pravé
z hlediska symbolického) a ochotnéji pfijimaji navrzena ochranna opatfeni. Navic legendy spojené
s mistem pomahaji budovat a posilovat mistni identitu.

Clanek rovnéz predstavuje priklady lokalit a oblasti z Ceské republiky, které vyuzivaji nebo mohou
vyuzit geomytologickou hodnotu pro geoturistické ucely: Geopark Blanickcyh rytifl, skalni atvary
Peperek a Rozstipena skala ve Zdarskych Vrsich a lokalita ZizkGv stolec nedaleko Velkého Mezifiéi.
Geomytologie se tedy jevi jako jedna z moznosti, jak popularizovat védy o Zemi, jak pfitahnout
pozornost navstévnikl k lokalité a pfipadné jak ospravedinit snahy vedouci k zachovani a ochrané
vybranych geologickych a geomorfologickych lokalit.

Contact:
Assoc. Prof. RNDr. Karel Kirchner, CSc.
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GUIDED TOURS TO THE WILDERNESS IN THE SUMAVA NATIONAL PARK
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Abstract

The Sumava National Park (NP) includes the vastest areas which have no-management or are
extensively managed in the Czech Republic (or even in the Middle Europe). They offer “home” for
large and rare animals (capercaillie, lynx, three-toed woodpecker, etc.) which are elsewhere extinct.
The administration of the NP has trained local guides to offer guided tours to the wilderness of the
national park. Trained guides participate in the sustainable tourism and have an income from it. Their
acceptance of the protected area has significantly increased, because they refer to the visitors of the
nature value. The guided tours have been run since 2008 and interesting data about the nature and
the impact on it by specific groups of people were collected, as well as about the visitors themselves.
The frequency of tours is of a major importance and the number of people in the group is
recommendable to differ in respect to different biotopes. The results revealed that mostly visitors from
cities are attracted by the wild nature and they are interested in the nature even if they are of very
different professions. The cooperation of the nature protection body with local people helps to build up
a beneficial relationship for both sides.
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Introduction

During the decades of running the ecotourism has shown it is not just a new trend, but thanks to the
promotion of tourism in a particular area, it is of the benefit to all the participants. It has become an
important part of the offers of modern tourist destinations. Its benefit needn’t be always economical,
but it is also important for the whole destination from the point of view of marketing. Its supporting
pillar is the experience tourism, because “the fascination of the experience, the experience of the
exploring is in the desire not only to go through the intensive experience, but to come back to the
place of the experience. And not only this! The experience leaves its track in a tourist. A man
remembers, recalls his experiences, lives through and interprets his experiences.” (Styrsky, 2014)

The ecotourism includes activities related to the nature in protected areas. From this point of view the
national parks are on the imaginary point of the tourists’ interest. It is always necessary to keep a
considerable respect and minimal impact on the nature, the countryside and the local inhabitants.
Typical activities are active tourist forms such as hiking, cycling, hiking in high mountains and water
tourism. (Zelenka — Paskova, 2012).

In the Sumava National Park the ecotourism activities contain excursions with local guides to the vast
natural areas with the occurrence of surviving populations of big animals. The public and the visitors to
the region of the national park know this programme under the name “Guided tours to the wilderness”.

Materials and Methods

Preparing the project of educative excursions an important role was played by: the choice of the
organizers of these accompaniments themselves. Since 2006 the Administration of the Sumava
National Park has been organizing the local guides training in the frame of the support of the
acceptation of the strictly protected area and at the same time of the direct economic profits of it for
the local inhabitants. Up till now in a co-operation with the Academy of Science in Ceské Bud&jovice
three rounds of the guides training with the total number of 71 leavers have been organized. Besides
the lectures thematically focused on the live and inanimate nature, but also on the history and the
development of the territory, the guide skills connected with the practical exhibition in the terrain are a
part of the parcel.

The guide’s character and his engagement can make an extraordinary experience from a “common”
excursion. The guide works with the people and that’s why he has not only to present the facts and the
knowledge in a correct way, but he must be a natural leader in the group, but at the same time its
member. The job of a guide belongs both to the most various and at the same time the most
interesting jobs. (NeuZil, 2014)

In 2008 the Administration of the Sumava National Park prepared and started to organize the
excursions with a guide to the usually no-go areas of the national park which are at the same time the
most vast resting territories in the Czech Republic and up till now (and in most cases) there can be
found the rare species of animal which somewhere else disappeared or are a rarity. This programme
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presents the inaccessible areas with the concrete object of protection. In the very place the reasons
for their strict protection and the interconnected limited entrance could be explained to the public.
While preparing the documents the co-operation of specialists in the nature protection and the workers
in the field of the public use of the protected area was very important. The entrance to the specially
protected areas of the national park needs the exception from the no entry to the 1% zone of § 16, para
2, letter b) of the law n.114/1992 digest, about the protection of the nature and the countryside.

The conditions of the protection specified the periods when it is possible to enter the specially
protected areas so that the disturbing influence was as small as possible. The frequency of the
movement along the route had to be “accidental”, not periodical so that the regularity of the disturbing
was not noticed by the animals. For this reason in the most susceptible areas the maximal number of
excursions i.e. the entrances with a guide in a year was specified. The number of persons in a group
shows itself both as the point of view of disturbing and as the direct influence on the environment
(terrain trampling). At the same time a non-negligible point of view is, of course, an effective
performance of a guide.

While the workers of the protection of nature paid particular attention to untouched specially protected
areas of the nature, the people working with the public concentrated on the total planning of the
actions with a view to a quality offer serving its aims as well as possible. It mainly concerned the
logistic from the place of the departure to the end of the action and the interconnected length and time
demand. Not least it was necessary to provide the organizational back up for the publicity before the
beginning of the programme and the following marketing of the current actions.

The main factor was the fact the accompaniments would not be done by the employees of the
Administration of the Sumava National Park, but external trained guides. The persons interested in a
job of a guide were trained in an orientation on particular routes and topics connected with them. The
common orientation of all the persons was the presentation of the philosophy of the national park and
of its aims. By the connection of the externally trained guides to the programme, the awareness of the
national park grew up at the local inhabitants, and thus also the acceptation of its existence itself and
the interconnected restrictions for everybody. The participants’ fees became the guides’ income.
Already since the second year of the programme for the reason of the easier communication and with
regard to the administration the guides have associated in a civic association which the Administration
of the Sumava NP can co-operative with in an easier and more effective way. The co-operation of the
local inhabitants with the common interest, where in the centre there is the nature of the national park,
has been strengthened.
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Fig. 1: Map of the main areas of home of animals in the Sumava National Park
Source: author
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Tab. 1: Areas and routes with the conditions for the entrance on the basis of the protection of the
nature (Source: author)

. Number of
Area Number of routes Period of the Frequency of Number of participants in the
year (from to) the routes terms
group
Kfemelna canyon 3 1.6.-31.10. once fortnight 25 11
Vltava mead 2 1.7.-31.10. once fortnight 18 11
Trojmezna 1 15.7.-31.10. | once fortnight 8 11
mountain
Smrcina 2 15.7.-31.10. | once a month 8 11
mountain
Modravske 3 15.7.-31.10. | once a month 16 8
plateau
Polom mountain 1 15.7.-31.10. once fortnight 8 11
Total 12 83
Results

There was made a cycle of educational excursion of middle and higher difficulties. According to the
separate areas with different biotopes there were specified the conditions for the persons interested in
the entrance and their knowledge. Owing to the limited number of places of the interested persons
there was made an on-line reservation on the internet pages of the national park where you can find
the main part of the publicity of the offer for the public, too. For the reliable booking of the occupancy
rate and the participation in the excursions the payment for a guide in advance, which can be
cancelled at the latest two weeks before the action and with the payment of the cancellation fee, has
become the condition of the reservation.

Tab. 2: Number of excursions, their occupancy rate in 2008 — 2014 (Source: author)

Year Number of areas | Number of routes S;CTFS%:; glaurm:)r)zrn?; Occupancy rate (%)
2008 5 7 41 385 65

2009 6 8* 57 647 71

2010 5 58 686 74

2011 6 71 812 75

2012 6 77 829 70

2013 8 13 93 819 67

2014 8 14 90 737 62

Total 487 4.915 69%

If there is appointed a low number of participants in the group in advance (5 — 11), it is possible to get
in touch with all the participants and to find out the motivation and the way leading to the participation
in an excursion to the Sumava wilderness. From this information it has been made a basic profile of a
participant: He is 28 — 38 years old. His profession is the most often a manager or an IT specialist. He
commands an above-average income. He has a general knowledge, he follows media and he is
interested in ecology and the environment.

From the beginning one of the conditions of the participation was an approval with the entry at his own
risk. Everybody has to sign he was informed about possible dangers of the entrance to the “natural
wilderness” and he agrees with the entry at his own risk. Doing this survey we incidentally found out
the residence of the participants. On the basis of this information we can certainly say the most
participants come to the natural wilderness from big cities.
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Tab. 3: Residence of participants of excursions to the Sumava wilderness (2014) (Source: author)

Number of visitors
Residence Number of visitors (%)
Praha 170 28%
Plzen 71 12
Ceské Budéjovice 62 10
Brno 19
Klatovy 16
All others* 255 42
Foreigners™* 10 2%
Total 603 100%

*All the municipalities with the attendance under 10 persons
**Country of origin: Germany, Slovakia, Croatia — always accompanied by another person (of the
Czech origin)

Discussion

The interest of the public in excursions into the “wilderness” persuaded us there is a demand for
discovering the nature in its pure form in today’s technic and consumer times. The visitors coming
from big cities, where the possibility of meeting the nature in its untouched form is the lowest, are the
most interested.

The trained local guides showed themselves to be excellent interpreters who have a strong motivation
on the presentation of the national park which is intensified by the possibility of the direct earnings
from the existence of the national park itself. Especially their work succeeded in producing the positive
publicity from the side of the participants and it is not necessary to prepare or to finance much more
expensive campaigns for the publicity of the whole programme which showed itself to be self-financed.

Conclusion

The offer of educational excursions into the Sumava wilderness in the national park makes the active
meeting the wild flowers and the wildlife possible and so it is an ecotourism offer which can be put into
biotourism. Although this specially oriented form of tourism is traditionally associated with the visit to
the national parks and e.g.: safari in exotic countries, in the Sumava National Park it helps not only the
marketing, but also the protection of the nature itself.
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Fig. 2: Participants of the tours to the wilderness have to overcome different natural obstacles.
(Photo: Stépan Rosenkranz, Sumava NP Administration)
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Fig. 3: Wilderness is the “home” for large animals as red deer.
(Photo: Marek Drha, Sumava NP Administration)
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Souhrn

Ekoturismus podporuje udrzitelnost cestovniho ruchu turistickych destinaci diky své ekonomickym i
marketingovym pfinosum pro vSechny zucastnéné. Probiha €asto v chranénych Gzemich, narodni
parky nevyjimaje. V Narodnim parku Sumava sem patfi vypravy s mistnimi priivodci, tzv. Prdvodci
divoCinou.

Od roku 2006 se porada $koleni mistnich priivodct Sumavou, které celkem absolvovalo 71 osob.
Od roku 2008 Sprava NP Sumava nabizi vypravy s privodcem do nejrozsahlej$ich klidovych uzemi
CR, kde se dodnes vyskytuji vzacné druhy zvifat jinde vymizela. Program vysvétluje Siroké vefejnosti
dlvody pfisné ochrany a omezeni vstupu. Jsou stanoveny podminky ochrany pfirody, kdy je mozno
do zvlasté chranénych uzemi vstupovat, tj. obdobi roku, frekvence a pocet vyprav, pocet osob ve
skuping, atp. Vystupy odpovidajici stanovenym cilim garantuji externé vyskoleni privodci, ktefi
prezentuji predevsim filozofii narodniho parku a pfirodni zakonitosti. Zapojenim mistnich obyvatel
narostly znalosti i akceptace mistnich obyvatel o narodnim parku. Omezeny pocet mist pro zajemce
znamenal vytvofeni on-line rezervace na internetovych strankach narodniho parku a platbu pfedem za
privodce. Placené doprovody davaji jisty pfijem pravodcim, ktefi se kvdli snadnéjsi spolupraci
sdruzili do ob&anského sdruzeni. Celkova obsazenost pfes 2/3 nabizenich kapacit je pozitivnim
vysledkem extenzivni reklamy.

Mezi zajemce patfii mladSi az stfedni generace profesné zaméfena management a IT obory s hlubSim
zdjmem o ekologii a Zivotni prostfedi. Na zakladé dotaznikového Setfeni bylo zjisténo, Ze nejvice
jako vyborni interpretatofi svého ,domova“, o ktery se déli s pfirodou. Jejich motivace je umocnéna
moznosti pfimého vydélku ze samotné existence narodniho parku. Diky jejich kvalitni praci dochazi k
pozitivni propagaci namisto nakladné kampané celého programu, ktery je takto samofinancovateliny.
Nabidka poznavacich vyprav za Sumavskou divo€inou v narodnim parku je tedy ekoturistickou
nabidkou zafaditelnou do bioturismu jinak tradicné asociovaného s navstévou pfirodnich parkd a
napriklad safari v exotickych zemich. Program ,Prdvodct divodinou® tak v Narodnim parku Sumava
napomaha nejen marketingu, ale i vlastni ochrané pfirody.

Contact:
Mgr. Josef Stemberk
Phone: +420 731 530 287, e-mail: Josef.stemberk@psumava.cz
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HABITAT MAPPING NPP SKALICKA MORAVKA AS A BASIS FOR RECREATIONAL
LAND USE

Jaroslav Blahuta, Miloslav §Iezingr, Lenka Gernesova
Department of Landscape Management, Faculty of Forestry and Wood Technology,
Mendel University in Brno, Zemédélska 3, 613 00 Brno, Czech Republic

Abstract

The aim of this thesis was to map the habitats of the Catalogue of habitats by Culek et al. (2010) with
regard to the objective use the recreational land use of the NPP Skalicka Moravka. At territory NPP
(national natural monuments) is the subject of the protection of the natural stretch of the river Moravka
in gravel sediments with their characteristic communities. This is a unique monument of the almost
102 ha in the Czech Republic which is necessary to protect but also promote sensitively in terms of
recreation.Territory NPP was interspersed with square nets (50 x 50 m), which contained 454 nodes.
At every point was made simplified the occurrence and registration of a particular species. Overall the
454 mapping points to characterize 13 habitat. The output is a map basis featuring the habitats that
represents quality basis for future monitoring and management optimization not only in terms of
recreational use.

Key words: care plan, riverbed, walking, knotweed

Introduction

Water flow as well as a significant landscape element is law-making connected to nature and
landscape protection under Act no. 114/1992 Coll. However if it is a particularly valuable part of the
landscape the entire area legally treated. Otherwise it is not in today's Skalicka Moravka which was
under public notice by the Ministry of Environment 543/2006 Coll. established a national natural
monument (in Czech NPP). NPP Skalicka Moravka is one of the few rare in the Czech Republic where
the water flow is left to his spontaneous development.

The plan of care according to SindlaF and col. (2012) as the object of protection is given segment of
the natural flow of the natural river Moravka in gravel sediments along with rare characteristic
communities in stream and its surroundings area (Fig. ). The objective of protection is to preserve the
ecosystem and help to its natural extension not only in the protected area but also outside the defined
territory with consideration to housing developement nearby stream. Sigutova (2009) showed the
presence of two critically endangered species of vegetation by Prochazka (2001) which include tree
Myricaria germanica which is now known in the Czech Republic only from two localities (Grulich,
2012). With this tree species is connected to habitat M4.2 (gravel sediments with Myricaria
germanica). This natural habitat threatening invasive neophytes knotweed (Reynoutria spp.) which is
ubiquitous on the rivers in the river basin Moravka (Fig. ).

Public awareness of this distinctive area is insufficient. Near the river Moravka are created two
educational trails, which are listed in the guide, "Naucné stezky Moravskoslezského kraje" (2008).
Educational trail "Headsprings river Moravka" located in the upper part of the stream. But his whole
route belongs to the PLA (protection landscaping area) Beskydy and is far from the sights, about 7 km.
The second natural trail "Surrounding Moravka in Skalice" touches marginal parts NPP Skalicka
Moravka. Three information boards closer to deal with issues relating to the territory. If we concentrate
visitors to certain parts of the monument by particular habitats could create a quality educational trail
presenting issues and endangered of this territory. Of course with regard to the protection of nature
most valuable part.

Materials and methods

Habitat mapping on the NPP Skalicka Moravka was carried out in two stages. The first habitat
mapping was done Agency for Nature Conservation and Landscape Czech Republic (ANCLP)
between the years 2001 to 2005 as stated in it' s publication Hartel, Lon¢akova and Hosek (2009).
Now in the years 2007 - 2018 are updated (on the NPP has already taken place). Mapping is identical
according to the Methodology updates habitat mapping layer (VMB) presented Lustyk and Guth
(2011). However for dynamically transforming the locality the methodology is inadequate. We assume
that in a short period (3-5 years) due to increased flows leads to remodeling or even transferring the
channel and thus to conversion the characteristic of river and riparian habitats.

Presented VMB is different from the methodology presented Lustyk and Guth (2012) which was
created especially for the purpose of defining the European network of protected areas Natura 2000.
The user manual MapoMat.cz administered by the AOPK says Skarpec, Balak and Zohorna (2010) as
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the output polygon vector layer together with a database segments habitat characteristics that are
available for analysis in GIS software.

Preparatory work was carried out in environment software of ArcGIS when using "grids" went export
maps NPP Skalicka Moravka in measure 1:10 000. A square grid was huge 50 x 50 m with north-
south orientation. All the nodes were numerically numbered. Network square knots intervened
maximum distance of 20 m from the defined outer boundary monuments. The overall number of nodes
reached 454. In the Excel program was created notebook with a list of herbal and woody potentially
occurring species. On the NPP was transformed methodology used Vatolikova (2012) in habitat
mapping flood stream Becva.

Field mapping was conducted in late August and September 2013. Since dense not allow for
excessive use of GPS inaccuracy proceeded to use a compass for better orientation in the field. On
each of the 454 nodal points was an area of 5 x 5 m taken phytocenological simplified notation. For
plant species were notated percentage coverage of tree, shrub and herb layer. At the base of
phytosociological list was to characterize habitat according to Chytry et al. classification Katalogu
biotopti CR (2010). It was divided by woody floor Konsel classification (1931) into tree levels (1, 2a,
2b, 3, 4). Coverage was graduated by 5 percent.

Data processing was carried out again in ArcGIS. Established are thematic map depicting mapped
habitats. This map serves as a basis for creating recreational land use. According to the frequency of
occurrence of each habitat and linkages between adjacent habitats were selected locations with
recreational information use (nature trail) or tourism (outdoor school) use. From the present results if
we would for example: 20 nodal points in close vicinity mapped 10 distinct habitats it seems this site in
terms of usability recreational positive. These individual sites of interest were again drawn into
thematic maps.

Results

According Culek Katalog biotopti Ceské republiky in NPP Skalicka Moravka was to characterize 13
different habitats of the total 454 raised points. Habitats are ranked in the following order: forest
habitats (L), shrubs (K), riparian vegetation (M), anthropogenically influenced habitats (X), aquatic
habitats (V) and secondary grassland habitats (T).

Tab. 1: General overview of each habitats

Habitat Code | Current habitats of the Katalog biotop(li Total Percentage | Habitat
designation | habitat | CR according to Chytrého et al. (2010) number { %) area
of points {ha)
L2.2 1 Ash-alder alluvial forests 243 54,75 62
L2.4 2 Willow-poplar forests of lowland rivers 3 0,66 0,75
L3.2 3 Polonian oad-harnbeam forests 14 3,09 3,5
K2.2 4 Willow scrub of river gravel banks a4 11,92 13,5
M1.4 5 Rivering reed vegetation 1 0,22 0,25
M4.1 6 Unwegetated river gravel banks 42 9,27 10,5
M4.2 7 River gravel banks with Myricaria 1 0,22 0,25
germanica
XTA 8 Herbaceous ruderal vegetation outside 25 5,52 6,25
human settliements without neophytes
X7B 9 Herbaceous ruderal vegetation outside 49 10,82 12,26
human settiements with neophytes
X12A 1 Stands of early successional woody 3 0,66 0,75
species without neophytes
X128 22 Stands aof early successional woody 1 0,22 0,25
species with neaphytes
V4B 33 Running water  with  nature character 10 221 25
without vegetation
T1.1 44 Mesic Athenatherum meadows 2 0,44 0,5

The most common of forest habitat was L2.2 (ash-alder alluvial forests) which is located at 248 points.
In the active stream causing rhythmic alternation of three main regularly occurring habitat gravel
sediments. 54 points is to characterize habitat K2.2 (willow scrub of river gravel banks) X7B
(herbaceous ruderal vegetation outside human settlements with neophytes) located in 49 points and
habitat M4.1 (unvegetated river gravel banks) is mapped with 42 points. The rarest habitat M4.2 (river
gravel banks with Myricaria germanica) is able to establish only a single point. The various habitats
are described in detail in Blahuta thesis (2014).
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The inputs are two thematic maps. At first ,Habitats on the NPP Skalicka Moravka to 2013" depicts the
newly mapped habitats (see map no. 1). The second map ,Habitat mapping NPP Skalicka Moravka as
ground cover recreational land use information” has already shown the potential recreational use of
the landscape with the aid of habitat mapping. On the territory of the NPP were identified two so-
called: “spheres of interest’ - A, B (see map no. 2). Sphere of interest occupies the highest number of
different habitats in a relatively small area. Nature trail is suitable primarily based from these selected
localities.

Discussion

The study Sindlar (1997) states that if the time between floods long enough it can cause overgrown
alluvial gravel deposits. Will to stabilize the riverbed and over time to the creation of forest habitats. In
my opinion due to the uninterrupted succession be allowed to void the subject matter.

If it is necessary for the protection of residential buildings to regulate the water flow Moravky, it is
advisable to use biotechnical modifications to flow. In particular as stated Slezingr (2007) it is
appropriate to use animated willow gabbione earth structures using coarse gravel material which is
situated directly on the stream.

In my opinion should be updated VMB always at a distance of approximately three years after the
flood because of the increase in vegetation. All parts of the flow stream and riverbed don’t subject to
increase vegetation. On the rocky bedrock soil immediately after the flood there is a primary habitat
without vegetation M4.1. Due to this habitat succession gives rise to a "secondary" habitats M1.4,
M4.2 and young grow shrubby willows K2.2. But not necessarily so and it may be maintained biotope
M4.1 over a longer period.

On the territory there is a massive increase in invasive species, especially knotweed (Reynoutria spp.)
and glandular impatiens (Impatiens glandulifera). Against the Reynoutria spp. was using herbicide
which according Blahuta (2014) slowed the spread but of course not entirely overcome. Even this
negative phenomenon can be used as a representative example of the negative anthropogenic
influence in the construction of nature trails. The public should be informed of the existence and
danger of invasive plants and fight against them.

The proposed ftrail is possible to connect with the already existing referred to in the Introduction
chapter. There would be a connection of nature trails: Prameny feky Moravky, Okoli Moravky ve
Skalici and Niva Moravky.

It is advisable as stated Sindlar (2012) consider extending the NPP Skalicka Moravka because during
the last floods in year 2004 there was a move in the main stream outwards monuments. On this
affected riverside Povodi Odry (2001) conducted bulwark bank reinforcement boulder bank. This
disrupting natural forces the threat to the object of protection and flow regulation. Management NPP
should be tempted to purchase the estates and expand the monument. Border on the left bank of the
stream to move to the edge of the agricultural fields flanking the monument (outside urban area), i.e.
include adjacent stands located in the so-called meander zone. The boundary on the right side stream
extend to the edge of the main road connecting the village Raskovice and Skalice at Frydek-Mistek
and from the top to the steep slopes Skalicka Straznice. There would be not only to expand the
monuments but also to increase the attractiveness recreation area.

Conclusion

The aim of the study was to explore by Chytry Katalog biotopli CR (2010) in NPP Skalicka Moravka
with regard to nature conservation and recreational land use. Thematic map of habitats used in this
work as a fundamental basis for recreational use monuments.

Natural monument covers a territory of almost 101 hectare. Traffic access to the monument is
favorable. At a distance of about 1 km are maintained roads along the river Moravka along both
banks. The trail dealing with issues Skalicka Moravka could be guided along the left bank of the river
Moravka. The bank is interwoven with a wide range of disestablished walkways led along the bank.
They would serve as the basis for trailing meadow Moravka. As a basic premise seems footpath inter
alia, the riverbed of the river Moravka consistent with the protection of nature. Society should not be
disclosed rarest habitat M4.2 (river gravel banks with Myricaria germanica) on the grounds of his
protection. Unfortunately it proved the occurrence of habitats strongly influenced by anthropogenic (X),
where has refugium wide range of invasive neophytes which is necessary to reduce with public
support. The nature trail would be associated as these habitats. In the riverbed are situated willow
scrub of river gravel banks or gravel sediments without vegetation.
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Fig. 1: Typical view of the NPP Skalicka Moravka - overgrown gravel bedload habitat for K2.2, riparian
vegetation habitats formed X7B, X7A, M1.4. Adjacent meadow formed L2.2. (by J. Blahuta, 2013)

Y
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Fig. 2: Threatened habitat M4.2 with Myricara germanica by ubiquitous knotweed (Reynoutria spp.).
(by J. Blahuta, 2013)
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Fig. 3: Graphical representation of the percentage of each habitat

On the EVL (Special Area of Conservation) Niva Moravky takes place using the financial resources of
the LIFE-NATURE (2007) liquidation of invasive knotweed (Reynoutria spp.). EVL Niva Moravky
includes the entire NPP Skalicka Moravka. The last application herbicide was performed in 2012. The
interim report Lacina, Halas and Svec (2009) monitors initial attempts to liquidate knotweed. On
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monitoring and knotweed resistance to the herbicide gradually established Svec (2012) and Blahuta
(2014).

The outputs of this work can be used for further research in this area and also in deciding how to deal
with the possible use of educational and recreational attractions. In the future it is essential to protect
local ecosystems and efforts to extend these communities not only on the river Moravka but also on
other rivers of the Czech Republic.
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Souhrn

Cilem této prace bylo mapovani stanovist biotopd dle Chytrého (2010), s ohledem na objektivni
pouziti rekreacni vyuziti na tzemi NPP Skalicka Moravka.

Na uzemi NPP (narodni pfirodni pamatka) je pfedmétem ochrany ¢ast pfirozeného toku feky Moravky
ve Stérkovych sedimentech se svymi charakteristickymi spoleCenstvy. Jedna se o ojedinélou pamatku
o plode téméF 102 ha na Uzemi Ceské republiky, které je nutné chranit, ale také citlivé propagovat
ruku vruce s ochranou pfirody. Uzemi NPP bylo proloZzeno &tvercovou siti (50 x 50 m), ktera
obsahovala 454 vztyénych bodd. V kazdém bodé byl proveden zjednodusSeny fytocenologicky zapis
jednotlivych druhd. Na zakladé fytocenologického zapisu byl vyliSen dle Culkova Katalogu biotopl
(2012) biotop daného bodu.

Zpracovani dat probéhlo opét vprogramu ArcGIS. Vznikla tematicka mapa s vyobrazenim
zmapovanych biotopl (VMB). Tato mapa slouzi jako zakladni podklad pro tvorbu rekreaéniho vyuziti
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krajiny. Dle Cetnosti vyskytu jednotlivych biotopl a vazby mezi sousednimi biotopy, byly vytipovany
lokality s moznostmi rekreac¢né informacniho.

Celkové bylo na 454 mapovacich bodech vyliSeno 13 biotopl. NejCastéji zastoupeny lesni biotop byl
L2.2 (udolni jasanovo-olSové luhy), ktery se nachazi na 248 bodech. V aktivnim fecisti dochazelo
k rytmickému stfidani tfi hlavnich pravidelné se vyskytujicich biotopl Stérkovych naplav. Na 54
bodech je vyliSen biotop K2.2 (vrbové kfoviny Stérkovych naplavl), X7B (ruderalni bylinna vegetace
mimo sidla s neofyty) se nachazi u 49 bodu a biotop M4.1 (Stérkové naplavy bez vegetace) je
zmapovan u 42 bodu. Nejvzacnéjsi biotop M4.2 (Stérkové naplavy s Zidovinikem némeckym) se
dokazalo prokazat pouze v jediném bodé. Bohuzel je prokazan vyskyt biotopu silné ovlivnénych
¢lovékem (X), kde nachazi své refugium Siroka $kala invaznich neofytd, zejména kfidlatky (Reynoutria
spp.) a netykavky Zlaznaté (Impatiens glandulifera), které je nutné za podpory vefejnosti redukovat.
Procentualni zastoupeni jednotlivych biotopl na pfelomu srpna a zafi roku 2014 je nasledujici: L2.2
(54,75 %), L2.4 (0,66 %), L3.2 (3.09 %), K2.2 (11,92 %), M1.4 (0,44 %), M4.1 (9,27 %), M4.2 (0,22
%), X7A (5,52 %), X7B (10,82 %), V4B (2,21 %) a T1.1 (0,50 %).

Vystupem prace je tematickd mapa s vyobrazenymi biotopy, ktera pfedstavuje kvalitni podklad pro
budouci monitoring a optimalizaci managementu nejen z hlediska rekreaéniho vyuziti.
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Annexes:

Habitats on the NPF Skalickd Moravka to 2013
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HEAVY HORSES IN CITY FORESTS OF OSTRAVA

Jifi Kadlec, Zlata Matysova
Department of Forest and Forest Products Technology Faculty of Forestry and Wood Technology,
Mendel University in Brno, Zemédélska 3, 613 00 Brno, Czech Republic

Abstract

The city forests of Ostrava are used for recreation activities of city inhabitants. The city forests
manage forests with respect to forest management needs and with respect to recreation activities. The
aim of this paper is to show how important are heavy horses in forest management of city forests. We
analysed conditions in city forests and utilisation of heavy horses in logging operations among years
2003 - 2012. Heavy horses skidding had in average 32 % portion on total harvested timber.

Key words: skidding, logging, terrain conditions, recreation

Introduction

In the history of mankind horse was one of the most exploited animals. Since its domestication people
tried to adapt this animal his ideas and especially different needs. The various types of horses then
used always to specific functions. Horses had mostly two important roles — so called cold blood were
used for transport of loads and so called warm blood become riding horses. For its versatility horses
were exploited in agriculture, armies, mining operations in various other industries, probably the most
however, performed the function of a means of transport, whether directly or hitching up the wagon.
(Vogel, 2012)

Working horses were always closely connected with agriculture. The horses were in the forests
exploited centuries ago, whether for skidding and transport of timber, the transport of seedlings, in the
minor forest produce, and as a riding horse for forest service or in hunting activities. (Dusek, 1992)
Heavy horses can continue to play a role in human society, not only in the agricultural field but in all
sectors: in cities and towns, for work and recreation, and for therapeutic purposes. (Leslie, 2013)

The aim of this paper is to show how important are heavy horses in forest management of city forests.

Materials and methods

Description of forest district Ostrava city forests and greenery, Ltd. was done from forest management
plan. Company forest evidence was used as a source of information about volume timber felled on
forest district. We calculated volume of felled timber for each skidding technology and calculated
portion of each skidding technology used on forest district for period 2003 - 2012.

Results and Discussion

Ostrava city forests and greenery, Ltd. was established in November 1% 1992. Total forest land area is
1101,68 ha. Tree species composition in forest stands is composed of Norway spruce with portion of
20,3 %, Oak species with portion of 19 %, European beech with portion of 13,5 %, European larch and
Maple species each with portion of 7,5 % and other tree species with small portion.

There are three forest categories: commercial forest covered 7,26 % of forest district forests,
protective forests covered 0,24 % of forest area and majority of forest area is classified as special
purposed forests with portion of 92,5 %. Special purposed forest category is composed of recreation
forests which are dominant category, another two categories are protection of water resources and
medicinal and mineral water resources.

Terrain conditions on forest district are suitable for use of farm tractors with skidding equipment on 85
% of forest land with slope inclination up to 25 %, 10 % of forest land is accessible with skidder 40 %,
where slope inclination is up to and 5 % are terrains with slope inclination more than 40 %.

Table 1 shows the proportion of skidded timber by heavy horses or in combination with machine, and
using only machine, mostly tractor. In almost all years prevails skidding with tractor, but since 2005 we
can observe a slow increase in the use of an animal skidding. This increase peak in 2010, reaching
the 54% share of animally skidded timber compare to 46% portion of tractor skidding. The highest
amount of timber were skidded by horses in 2004, when was animally skidded 4.930,88 cubic meters
of timber. Despite the largest volume in the total compared with tractors this year horses had a portion
of only 26 % of the skidded timber, which was this year the highest total felling for whole period due to
bark beetle salvage felling. Average portion of horse timber skidding for whole 10 years period is 32
%. Low concentration of timber is typical for salvage felling and it is very suitable to use horses in that
conditions. Spinelli et all (2013) showed similar results in protective forests where animal skidding has
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economic sense. We have to mention that usage of heavy horses has positive influence on
environment because horses are renewable source of energy which do not need fossil fuels and have
zero carbon dioxide cycle as proved Engel et all. (2012).

Tab. 1: Portion of timber skidded by heavy horses

Year Way of skidding Volume (m3) Portion (%)

Horses 3 659,40 30
2003

Tractors 8 441,60 70

Horses 4 930,88 26
2004

Tractors 14 373,12 74

Horses 2611,58 25
2005

Tractors 7 911,42 75

Horses 3 533,89 31
2006

Tractors 7 997,11 69

Horses 4 636,90 32
2007

Tractors 9 969,10 68

Horses 2 755,04 32
2008

Tractors 5943,96 68

Horses 3 279,11 47
2009

Tractors 3701,89 53

Horses 2511,34 54
2010

Tractors 2 125,66 46

Horses 1 876,62 35
2011

Tractors 3 558,38 65

Horses 1576,84 33
2012

Tractors 3 251,16 67

Horses 31 371,60 32

2003 - 2012
Tractors 67 273,40 68

Twelve coachmen worked on forest district during observed period with different portion on total
volume of skidded timber by horses.

The company organizes the event "Day of the forest" to the public, when coachman presented to the
public, how the horses are used in forestry and how to work with the horse in timber skidding. This
action is very popular among city people and people are very happy to meet horses and they would
like to see more horses in forest when they are walking in it.

Conclusion

Heavy horses have still important role in timber skidding operation. It is one of the nature friendly
technologies which we can decide to use in forestry. Majority of city forest area is classified as special
purposed forests with portion of 92,5 %. However portion of timber skidding by heavy horses is
declining in last years, people who visit forests prefer to see horses in skidding operation rather than
tractors and skidders. It is just question of economy if horses survive in forestry because many
coachmen have problems with growing costs and stagnated incomes for their work. Tourists prefer
usage of heavy horses in skidding operation especially for tourists with small children is meeting with
horses welcome distraction of their walks.
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Souhrn

Spolecnost Ostravské méstské lesy a zelen, s. r. 0. jsou pfevazné vyuzivany k rekreacnim ucelim a
z celkové vyméry 1101,68 ha je do kategorie lesi zvlastniho urCeni zafazeno 92,5 % plochy
obhospodarovanych lesti. Kromé péce o rekreacni potencial lesu se spolecnost vénuje i Fadnému
lesnickému hospodareni, kde po provedené tézebni Cinnosti je tfeba soustfedit dfivi z lesnich porostu
na odvozni misto. Terénni podminky na sledovaném uzemi jsou optimalni pro vyuziti univerzalnich
kolovych traktori na 85 % plochy majetku. Traktory jsou dominantnim prostfedkem pro soustfedovani
dfivi a podil na celkovém soustfedovani dfivi v letech 2003 — 2012 ¢ini 68 %. Soustfedovani dfivi
koriskymi potahy na sledovaném majetku ve stejném obdobi dosahlo podilu 32 % z celkovych tézeb,
pficemz se na soustfedovani dfivi podilelo celkem 12 kocich. Vyhodou chladnokrevnych koni jsou
niz8i naklady na soustfedovani dfivi a také pozitivni pfijeti rekreanty, ktefi pozitivnéji vnimaji vyuZziti
koni pfi soustfedovani dfivi nez vyuziti traktort. Zvlasté u rekreantd s malymi détmi je setkani s kofimi
vitanym zpestfenim prochazky.
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CHARACTERISTICS AND MANAGEMENT OF CLIMBING SECTORS
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Abstract

Rock faces provide one of the best environments where rare plants can grow and animals can live.
The rock itself is also a memoir of natural history. This sensitive habitat is changing in respond to
behaviour of rock climbers and is threatened to be damaged. Management of rock climbing in these
areas can be done by examining of climbers preferences. We can treat rock climbers as a social
category with its trends in behaviour. Thanks to social networks we can track ascents of each route
and provide some analysis. For management of climbing sectors is important to know which routes
are preferred to another. Dangerous routes and routes with lower or higher grade have fewer ascents
than safe routes and routes with middle grade etc.

Key words: nature conservation, climbing route, rock climbing

Introduction

Rock climbing reached amazing amount of practitioners during last years and it is one of the most
popular outdoor activities. Management of rock areas (nature conservation authority or climbing clubs)
is trying to deal with this increase of visitors. There are numerous methodological sheets (Hu3ek 2008)
and different policies published (Cater 2008, The Access Fund 2008, UIAA 2012), user guides and
visiting rules hanged on the internet [1] as an appropriate response. Main documents in the Czech
Republic are “Rules of climbing” [2]. All of it has one common goal — Sustainable development.
Climbing activity in its own definition uses rock surface as a tool. And each tool is exposed to wear
and risk of damage or destroy. More on that if the tool consists of biotopes where rare plants grow and
animals live. Impacts of rock climbing on plants, diversity, genetics, and animals were examined not
by one author. There is some evidence of changing the population size and species composition
(Kelly and Larson 1997, Camp and Knight 1998, Wezel 2007, Rusterholz, Verhoustraeten and Baur
2011), genetic variance (Vogler and Reich 2011), age structure (Kelly and Larson 1997) and so on.
These impacts are mostly in correlation with the usage of the site by climbers.
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Most researchers pay attention to the impacts and few are interested in climber's behaviour. Some
effort can be seen in guides mentioned above (see Fig. 1). The closest study to our mind set is by
Merrill and Graefe (1996). There is some correlation between how the climbing area is equipped (top-
rope anchors, short length of approach...) and the attractiveness for beginners and all climbers tend to
prefer route characteristics to general settings of the site. We think that this is the key moment for
understanding the preferences. All climbers (traditional and sport climbers) agree that managers do
not adequately understand the activity of climbing (Monz, Smith and Knickerbocker 2006).

Materials and methods

We choose the number of climbers as an indicator of usage of ecosystems. There are a lot of
problems connected with analysing climber’s attendance so we will stick to analysis within one
climbing sector. Comparing several areas or provide some prediction would demand much more
sources of data and to compare many characteristics, especially those spatial ones (infrastructure,
distance from town, demography, health, wealth...), but also rock type, quality and composition of
rock, historical development of climbing site (e.g. “soft” vs. “hard” grade) and many others..

We tried something like historical development in grades and count of routes (Kohn, Bajer 2012) from
a long term view but we are worried about usage of this method in practice. Thanks to the internet we
can now track ascents of each route in databases like 8a.nu [3] or in Czech Republic it is lezec.cz [4].
In the case of lezec.cz satisfactory quantity of ascents is publicly available since 2002, some ascents
are even older. This data are suitable for analysis especially with the characteristics of climbing route -
grade, height and number of bolts. Last two were used to create an index of dangerousness. Length of
the possible fall probably influences the fear of the climber thus his decision to climb or not to climb
the route.

“Kozel” climbing area in Chfiby hills and “Indie” in Moravian Karst were chosen as model rock faces.
Both are quite frequently visited, well bolted and they have full spectrum of grades - in case of Kozel
up to 9+ UIAA, in case of Indie up to 11 UIAA. Both are nature conservation representatives. Kozel
from large coarse grain Quartz Glauconite sandstones is protected by state of National Monument and
Indie from Devonien and Rif limestones is part of Protected Landscape Area Moravian Karst and
Natural Reservation “Sloupsko-So$tivské jeskyng”.

Results

The original thought was to analyse these numbers by regression analysis. Linear, polynomial and
exponential regression provided R-squared around 0,3-0,5. Making decisions from these models
would cause maybe more harm than usage. Each route is too specific to generalize and compute
some universal equation. The characteristics showed to be more like specification of the climbing
sector e.g. Indie is well bolted, the average distance between bolts is 3,64 m with some extremes (old,
historical routes).

larade

Fig. 2: Dangerousness vs. grade - Kozel

Rock face Indie is almost the same situation as above figure (Kozel), but the trend in Moravian Karst is
to bolt safely almost everything, even easier routes. We can observe a trend, where harder routes are
better bolted than the easier ones (Fig. 2). It is logical, climbers will mostly accept higher risk in easier
routes, where the chances of fall are smaller (except routes with high risk, see Fig. 3 and 4).
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The queen of decision making — grade. The relationship is surprisingly weak. But in general - easier
and harder routes are less often climbed than routes with middle grade.
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Fig. 5: Number of ascents vs. grade - Indie

Discussion
We have to say some notes about the source of data. First, we assume that number of ascents in
database is somehow in correlation with reality, but despite its potential being a sample, the level of
approximation is unknown, because the sample is not subjected to sampling design or to organized
research. Second, the act of adding an ascent to database is accompanied with certain paradigm:
- Submitting the ascent is mostly one time activity. But the route is climbed by the same climber
more times than once during years.
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- Thus more powerful climbers will submit the easy ascent once but they will climb it next visit
again before climbing harder route.
- Easier routes are climbed by one try (On-Sight, Flash) or small amount of tries, but harder
routes are subjected to training in terms of PP or RP style (one ascent but many tries). Here
are some examples [4]:
0 On Kozel - “Devizovy pfislib” (grade 9- UIAA):
11% of ascents OS and Flash, 89% of ascents PP, RP...
o0 Pieta (grade 5- UIAA):
81% of ascents OS, the rest PP, RP...
- So the second one was obviously under the climbers maximum, next time climber can climb it
to get warm, 7before he will try the first one.
- What about the middle grade? Strong climbers will send it OS, but weak climber will have to
train it.
0 Mazacka (grade 7- UIAA):
Ratio between OS-like and PP-like ascents is 55:45
0 So easy routes have fewer ascents in database but hard routes are climbed many
times to get one ascent submitted. Real usage thus correspond approximately with
the data and it can look somehow like this:

Average number of ascents
= [ [ne] [ae] w W
($a] o o o o o o

o

2,00 4,00 6,00 8,00 10,00
Grade

Fig. 6: Rough approximation about how the real usage of ecosystem can look like for Indie, it
corresponds with the number of ascents

- Besides these notes, there is one big disadvantage. The internet database will never be a
good resource of data because of lack of discipline and unknown process of decision done by
climbers. Some of them published their ascents only for routes with high grade or those they
are proud of. | have seen ascents submitted even twice (first as PP, then as RP). So, having
all this notes on mind, there are these characteristics: number of ascents, number of bolts,
length of the route and grade of the route which are possibly in some relationship. (Only
ascents are from the internet database, the others are from reality.)

Classical statistics methods are good for classical earth sciences like biology, chemistry and so on...
The Economist, statistician and philosopher Nicolas Nassim Taleb says that there are two worlds to
study by statistics — Mediocristan and Extremistan (2007). The main thought is — were extremes can
be huge and have large influence on the average (like wealth of 100 people were Bill Gates will blew
up the average) the dataset belongs to extremistan — than classical Gaussian probability based
statistics should not be used. We think that this is our case. Number of ascents can be infinite and
have huge influence on the average. (It is very probable that on the rock face there is some “star”
route which everyone would like to climb.)

Simply told, assumptions are not met here. He recommends using Mandelbrotian distribution. But why
we should use such mathematics? Conclusions are intuitive and most of them are result of common
sense, only supported by data. (Classical definition of sociology: scientific approach to “beer themes”).

-903 -



The data have one additional attribute - date of the ascent. From short-term view we can observe
trend in dynamics of climbing in each area. Shame we don’t have statistics about the usage of the
server, but the providers didn’t respond to any email or application.

180
160

140 a / \\
120 —a—Indie /A\/ \

100 —4— Kozel 7 A\ .
80 / x -\\\-/

60 ,///:/ \/‘

20 Fd

0 m—ﬂ@M —————

Number of ascents

1988
1989
1990
1991

Fig. 7: Development in submitted ascents on server lezec.cz

There is obvious correlation (corr=0.96, spear.=0,88), but how far is the correlation caused by the
traffic of server we don’t know. We assume that the traffic of sever was main driver of submitted
ascents during period 2002-2007, since than it can be some other factor (weather, economic
situation...).

Conclusion

Management of rock climbing areas is based on regulations based on nature conservation in general,
climbing rules mainly solving the bolting problem and the tradition of the sport and somewhere
between climbers alone, obeying or disobeying these rules. There is no systematic exploration of the
activity and nobody is concerned about the development of rock climbing in present. The management
lives its own life and managers should learn how to understand the climber’s preferences in each
climbing sector. They should be able to say where the routes are “overbolted” or where the climbers
tend to gather. This is maybe not a problem for small areas but in large areas where managers can’t
have a good overview about the situation it is essential.
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Souhrn

Na bouflivy rozvoj sportovniho lezeni v poslednich letech reagoval management skalnich oblasti
(organy ochrany pfirody, horolezecké kluby) vydavanim riznych metodik a navstévnich fadd. Snahou
je tak vytvoreni trvale udrzitelného rozvoje skalnich oblasti s omezenim negativnich dopadu lezecké
aktivity na biotopy hostici vzacné druhy rostlin a zivo€ichl. Porozuméni chovani lezce a jeho
preferencim je klicem k uspé&8nému sméfovani managementu. Diky internetovym databazim skalnich
cest je mozné vysledovat dle poc¢tu zapsanych prelezl, které cesty jsou vystaveny zvySené rekreacni
zatézi a jak je pocet prelez(i ovlivnén charakterem lezeckého sektoru. Indie v Moravském Krasu je
napfiklad velmi dobfe odjisténym sektorem, kde se primérna vzdalenost mezi jist€nimi pohybuje
kolem 3,6 m. Pramér zvysuji nékteré extrémy v podobé starSich cest, které maiji nizSi pocty prelezu.
Klasifikace je pro vétsinu lezcu rozhodujicim kritériem. V obecné mife miizeme fFici, ze nejvice lezené
jsou cesty stfedni obtiznosti, které jsou lezeny vykonnymi lezci tzv. ,na rozlez“ a zaroven jsou
nacvi¢ovany lezci méné vykonnymi. Dle data prelezu Ize usoudit, jak mize vypadat navstévnost
v jednotlivych sektorech, ackoliv nelze Fici, jaky vliv ma navstévnost webu. Analyzou oblibenosti cest
Ize pak ve vétSich oblastech urgit problémova mista, na ktera se management miZze soustredit.
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CHINA CLAY PITS - FILL UP THEM OR FULFIL THEIR TOURIST POTENTIAL?

Kamila Botkova
Department of Landscape Management, Faculty of Forestry and Wood Technology,
Mendel University in Brno, Zemédélska 3, 613 00 Brno, Czech Republic

Abstract

The impact of excavation on entire landscape is negative. Without any doubts, stone quarries, sand
pits or spoil heaps damage the original land. Nevertheless, many studies proved also potential of
these sites to enhance geodiversity and biodiversity, depending on many factors as size of the pit, raw
material and technology of exploitation, type of restoration and management applied. Restoration can
be led also in the way of future tourist interest. China clay pits are specific for their colour, chemism
and other attributes. This paper presents some examples of china clay pit restoration from abroad with
the emphasis on their tourist use and states future perspective for possible restoration and tourist
potential of china clay pits in the Czech Republic.

Key words: kaolin pit, tourist activities, natural restoration

Introduction

Surface mining in open quarries and subsequent reclamation processes affect landscape in many
ways, in most cases negative (Hutl & Schneider 1998; Hutl & Bradshaw 2001). When excavation is
finished, different methods to restore the site can be applied, following Czech legislation. In the Czech
Republic, traditionally forestry, agricultural or hydrotechnical restoration practises are refered (Stys
1981).

China clay pits represent a specific environment by both its chemical and physical parameters. there
were 70 caolinit deposits registered in the Czech Republic in 2012, with only 15 of them being
exploited (Stary 2013), mainly in the region of Karlovy Vary and Plzen. The china clay is exploited by
surface mining in storey quarries, nevertheless, also underground mines were open in the past
(Nevfen in Plzen district, Hosin close to Ceské Budé&jovice). Because of the technology of china clay
progressive exploitation, working districts are opened for many decades. This fact leads to the natural
succession of vegetation in the abandoned sections of the quarries. Abandoned parts of china clay
pits often attract local tourists by its specific beauty and also by their blue water bodies, which often fill
the bottoms. However, purposeful after-mining restoration enhancing tourist potential and value is
rather seldom in the Czech Republic and the traditional agricultural and forestry reclamation prevail,
even though the experience from abroad presents different services which could be provided by these
specific sites.

Fig. 2: China clay open pit Otovice — is there
according to the restoration plan it will be better future use then refilling and cultivation?
filled up (author: Botkova, 2013) (author: Botkova, 2014)

China Clay pits in Cornwall

The area of Cornwall, the United Kingdom, and the West Devon Mining Landscape were declared
a World Heritage Site by UNESCO in 2006, especially for its history in tin and copper mining. The
china clay deposits in Cornwall were discovered in 1746. 120 million tons of china clay have been
extracted since this time, but it is estimated that that there are still reserves which will last at least
another hundred years. There are several potential environmental impacts during China Clay
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extraction. The most obvious is the visual impact of the open pit workings and their associated waste
tips (there is 9 tons of waste in the production of 1 ton of china clay - although some of the “waste” is
of commercial value). Of the proportion of worked land for china clay, 87% has provision for
reclamation. Reclamation should include steps taken to bring the land to a required standard for
agricultural, forestry and amenity uses. For Cornwall this is mainly for amenity use, the most famous
being the Eden Project in Bodelva (Cornwall Field Course 2015). The Project's purpose is to
demonstrate the importance of plants to people and to promote sustainable use of plant resources.
Located in a former china clay quarry, the Project has restored the landscape and built two indoor
biomes under large geodesic structures: a five acre rainforest and a one acre warm temperate biome
(Prance 2002).

Another good example of what can be done to return disused pits to beneficial use is provided by the
Wheal Martin China Clay Heritage Centre at Carthew. The Museum of china clay site includes 2 old
clay works. The Wheal Martyn Nature Trail shows how wildlife can thrive in an altered landscape and
how quickly nature can take over when human activity ceases. It includes habitats ranging from
heathland to mature beech woods, most of which were once bare industrial scars (Brook 2015).
Hydrological relandscaping where public and nature interests go hand in hand can be presented by
the Park Pit restoration. Park Pit and surrounding land, on Bodmin Moor in Cornwall, was bought by
the water company in 2007 and was described by ecologists at the time as a "moonscape of waste
sand and mica." South West Water connected the lake to nearby water treatment works to supply
customers in Cornwall. It also entered into an agreement with the former owners, mining company
Imerys, to manage the land as an exemplar of post-industrial restoration. Park Pit was transformed
from a derelict china clay site to a public water supply and nature-rich landscape and the 125 hectares
of land around the reservoir have been officially designated a County Wildlife Site. Since the initial
reseeding the vegetation has continued to develop naturally and ecologists surveying the land have
found two species which are very rare in Cornwall. Park Pit is only one of two sites in Cornwall for
Marsh Clubmoss (Lycopodiella inundata), a nationally threatened species. Stag's-horn Clubmoss
(Lycopodium clavatum) is common in northern parts of the British Isles but was thought to be extinct in
Cornwal (South West Water 2012).

Conclusion

Restoration aiming to the field, forest or water body will be always the most common method applied.
Three examples of china clay restoration projects from the United Kingdom show broader view and
possibilities for restoration. The most important factor during the restoration planning is an individual
approach, which is more expensive and time-consuming but it can lead to better use of the special
opportunity which abandoned open pit definetely represent, especially in the highly populated Central
Europe. Therefore owners and responsible administratives should be encouraged to suggest and
choose the more creative solutions for the sake of both nature and humans.
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Souhrn

Povrchova téZba znamena snad vzdy negativni zdsah do krajiny. Tento zasah byva zahlazovan
naslednou rekultivaci téZebniho prostoru a okoli. Mezi tradi¢ni metody patfi lesnicka, zemédélska a
hydrotechnicka rekultivace. Cilem je vétSinou umoznéni opétovného hospodarského vyuziti prostoru, i
kdyz v nékterych pfipadech prfevazi jiné funkce, napfiklad krajinarsko-ochranarska. Jednim z cild
rekultivace muze byt také zvyseni rekreacni atraktivity uzemi. Tento ¢lanek je zaméren na specificky
priklad t&Zby kaolinu. Kaolin se v Ceské republice dobyva predev§im v zapadnich Cechach v okoli
Karlovych Vard a Plzné. | ptesto, Ze je Ceska republika vyznamnych producentem kaolinu vysoké
kvality, téZenych lozisek neni mnoho. V roce 2012 byl kaolin aktivné tézen na 15 lokalitach (Stary
2013). Po odtézeni loziska se vétSina jam rekultivuje na zemédeélské a lesni pozemky, coz je dano jak
tradici, tak sou€asnym nastavenim legislativy. ZkuSenosti ze zahraniCi v3ak ukazuji, Ze se k rekultivaci
da pfistupovat kreativngji a vznikly specificky prostor vyuzit napfiklad ke zvySeni rekreaéni zajimavosti
uzemi. Prispévek prezentuje oblast Cornwallu ve Velké Britanii, kde je tézba kaolinu vyznamnym
krajinotvornym a socialnim faktorem. T¥i realizované projekty (Eden Project, Wheal Martin China Clay
Heritage Centre a Park Pit) nastinuji moznosti, které kaolinové jamy pfedstavu;ji.
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IMPLEMENTATION OF THE MODIFIED HESSEN METHOD IN GIS AS TOOL FOR SPATIAL
DECISION SUPPORT IN THE LANDSCAPE
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Abstract

Economic assessment of the landscape draws on a modified Hessen biotope assessment method
adjusted to the conditions of the Czech Republic (Sejak, Dejmal et al., 2003). The NATURA 2000 map
is used as a mainly data source, following efforts to unify the methods of economic valuation of
environmental assets within the European Union (Cudlin et al., 2005). For purposes of decision
support, the data processing as well as the assessment itself takes place in a GIS environment and is
based on implementing a method which enables partial automation, simplification and acceleration of
landscape assessment procedures in the GIS environment.

The valuation of the landscape, which is based on characteristics of habitats to be protected and is
expressed in crowns, is one of possible tool for quantifying landscape's nonproductive functions
(ecosystem services). Valuation landscape, which is based on characteristics of habitats to be
protected and is expressed in crowns, is one possible tool for quantifying nonproductive functions
(ecosystem services) landscape. Calculated financial value can serve as one of the arguments for
nature protection against large intensive recreational / sports activities (golf courses, motocross, ski
resorts ...)

Key words: expertise, landscape, valuation, Natura 2000

Introduction

The modified Hessen biotope assessment method was designed in the Czech Environment Institute in
2001-2003 and draws on the principle of the environmental assessment method used in Hesse,
Germany. lts key characteristic is a two-level assessment which encompasses an expert relative
assessment of the environmental characteristics of given types of landscape (in points) and assigning
specific financial sums to individual points. Owing to the fact that the sums are specified based on
costs incurred in revitalization projects, the method is a combination of the expert and cost methods
(Sejak, Dejmal et al., 2003). The method assesses biotope types according to standard typology used
in the Czech Republic. Natural and close-to-nature types were adopted from the NATURA 2000
system, with the exception of aquatic biotopes. These were expanded with the objective of rendering
their value, which is not conditioned by the occurrence of macrophytic vegetation. For the purposes of
the method, the remotely natural and alien-to-nature biotopes were newly defined (53 types instead of
the 14 defined by NATURA 2000). As a result, a total of 192 biotope types are distinguished. The
relative ecological value was calculated for every type, its determination being based on eight
characteristics evaluated by one to six points each.

The calculation of a given biotope type value (formula 1) is a sum of point values of the first four
characteristics (environmental) multiplied by the sum of the other four characteristics (rareness or
vulnerability). The result is related to the maximum number of points (576), which would be achieved if
all characteristics were assigned the value of six points (Cudlin et al., 2005).

[(1.42.+3.+4.)*(5.46.+7.+8.)/576]*100 = biotope type value (1)

The resulting table gives a clear outline of biotopes and their relative point values. Due to the fact that
the lowest value of a biotope assessed by this method is 3 points, this value was changed to 0 points
in biotope types fully devoid of any natural properties.

The assessment of biotope type is followed by individual assessment of specific biotopes (in a given
time and space). It is conducted by a field survey and used to reduce (exceptionally also to increase)
the basic point values in cases when the biotope does not correspond to the description of the given
biotope as provided by the Catalogue of Biotopes of the Czech Republic (Chytry et al, 2001 In Cudlin
et al., 2005). Corrections of point values use a coefficient determined on the basis of six auxiliary
criteria.

The calculation of the financial value of a given area requires the assignment of a specific sum to a
point. This point value was determined through an analysis of restoration projects implemented under
the Landscape Management Programme and the River System Restoration Programme. This price,
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which expresses the average costs required for increasing the value of 1 m? by one point under the
136 studied projects, amounted to CZK 12.36 in 2003 (Sejak, Dejmal et al., 2003). When determining
the value of a given area, the individual biotope types and their surface areas are determined, their
point values identified and multiplied by the correction coefficient of individual assessment, multiplied
by the area of individual biotopes and the financial value of one point.

Materials and methods

The methodology, which uses the layer of biotope mapping in the Czech Republic according to the
NATURA 2000 methodology as input data, draws on the work of Cudlin et al. (2005). The process of
biotope valuation is divided into four steps.

1. Assigning point value to a biotope.

Firstly, a new field for entering the point value of biotopes needs to be created (see fig. 1). Before
entering the values, types of remotely natural and alien-to-nature biotopes must be identified
additionally (the so-called “X biotopes”) according to the Hessen method. This step is required
because the Hessen method identifies 53 types of X biotopes, while NATURA 2000 only 14. The
classification of X biotopes into biotope types according to NATURA 2000 is provided by Sejak,
Dejmal et al. (2003). Owing to the fact that the conversion ratio is not a simple 1:1, this step needs to
be consulted with the input layer mapper or with a landscape ecologist. The new field is then filled
according to the List of Biotopes of the Czech Republic published in the Valuing and Pricing of
Biotopes in the Czech Republic (Sejak, Dejmal et al., 2003, pp. 215 — 219).

BIOTOP CODE
(BIOTOP 1) - o
[ EXPERTIZE

SELECT BY
ATRIBUTES

BIOTOP CODE POINT

ADD FIELD
——
(BIOTOP 1) VALUE

BIOTOPES BIOTOPES
MAPPING MAPPING (1)

CONV. CONV.
[ BIOTOPI="X' ) TABLE 1 TABLE 2
PV - -
INTEGER (2)
POINT VALUE

Fig. 1: Assigning point value to a biotope

II. Calculation of the individual assessment coefficient.

The calculation of the individual assessment coefficient according to first procedure (Fig. 2) is fast and
simple. It involves assigning a coefficient value based on the combination of values of attributes
describing representativeness and naturalness. The relevant tables for assessing individual
combinations are provided by Sejak, Dejmal et al. (2003). Again, problems may arise in relation to X
biotopes. If the coefficient value cannot be determined from the input layer, then the given segments
are assigned value 1.

REPRESENTATIVENESS NATURALNESS

(REPRE) (ZACH)
i I
BIOTOPES BIOTOPES ' [SELECT BY
‘ ‘ SCRIPT 1 ‘ ‘ MAPPING (1) /AADD FIELD O (2), ™| ATRIBUTES CLIFAILET
CONV.

IZ REPRE AND , ZACH f; TABLE 3

INTEGER @)
POINT VALUE

Fig. 2: Calculation of the individual assessment coefficient
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Ill. Calculation of the individual segment value.

The final calculation requires information about the area, which can be retrieved from the dataset
using operation Calculate Area. The resulting price of individual segments is then obtained through a
product of attribute values of “point value”, “coefficient”, “area” and price of a point related to 1 m?,
whereby a particular point value is obtained through multiplication of the biotope point value and the
correction coefficient. Consequent multiplication by the price will yield the price of individual biotopes

and upon multiplication by the area, the specific segment price will be obtained (Fig. 3).

R o]

5 - ; ree ; Cl” . | sEGMENT
ADD FIELD —""}5 | —— mFIEL‘DTE —— PRICE
SEGMENT PRICE _ AREA -
DOUBLE SEGMENT_ DOUBLE AREA AREA PV T COERE AREA™ 14 50 CFK
PRICE .
- L |
AREA

Fig. 3: Calculation of the individual segment value

IV. Visualization of results.

To visualize results better, it is convenient to express the price of segments relative to mZ This is
achieved when the resulting segment price is divided by

the area (Fig. 4).

‘P(HNTVALUE‘PGNTVALUE‘

BIOTOPES BIOTOPES CALCULATE m? MAP OF BIOTOP
MAPPING (3) ADD FIELD MAPPING (4) FIELD PRICE VALUATION

m?_PRICE IN CZK| .
- [ PRICE_SEGM"/"AREA )
Float [6.2] e -~

m? PRICE

Fig. 4: Visualization of results
Results
This GIS approach has been implemented into the our tool for spatial decision support (Pechanec,
Brus, 2012). Practically was tested at several locations in the Trkmanky basin (south-eastern
Moravia). The calculation was applied to the Kobyli and Zdanice model sites. Segment price
expresses the average costs required for increasing the value of 1 m? by 1 ecological point (Tab. 1).

Tab.1: Representation of of price categories

Zdanice Kobyli
Value (CZK/m?)

Area (ha) % Area (ha) %

<400 439,02 37 11,29 16
401-500 199,78 17 13,71 20
501-600 191,88 16 5,85 8
601-700 188,65 16 10,23 15

> 701 167,75 14 29,21 42

More highly valued landscape segments, falling into the category of 701 and above CZK/m?, cover 42
% of the area of the Kobyli model site, although they encompass only three, yet vast segments in the
centre of the evaluated site. In the Zdanice model site, on the other hand, most landscape segments
fall into the category of up to 400 CZK/m2, with the remaining value segments distributed evenly
throughout the site (Fig. 5).
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Fig. 5: Price of biotopes in Zdanice model site.

Discussion

Relation to the NATURA 2000 method. The NATURA 2000 method encompasses its own individual
biotope assessment. Since the objectives of both assessments are not identical, the assessment
criteria cannot overlap fully. Individual biotope assessment according to NATURA 2000 assesses
representativeness (expressed by letter scale A, B, C, D), naturalness (A, B, C) and in forest biotopes
also the age structure (P, Q, R, S). This approach is motivated primarily by the nature conservation
perspective (Guth, 2002 In Cudlin et al., 2005) and as such, apart from the biotope quality itself,
evaluates criteria which do not feature in the Hessen method. These include management, outlooks
and possibilities of restoration. The Hessen biotope assessment method, on the other hand, focuses
primarily on the current value of a biotope (to what degree the given biotope corresponds to its type)
and its criteria also focus on characteristics which NATURA 2000 does not deal with, such as maturity,
the relation of the biotope to the ecological stability of the surrounding landscape and its significance
with respect to the broader regional context. There are two approaches towards conversion between
these two methods. The first yields a resulting numerical coefficient of individual assessment based on
the combination of the values of representativeness and naturalness. This procedure is fast and
simple and draws on the assumption that although the assessment criteria of NATURA 2000 and the
Hessen method are not identical, both assessment methods provide comparable information on
biotope quality. The second approach tries to infer coefficients of individual assessment criteria of the
Hessen method from all the available data provided by the NATURA 2000 method. This approach is
more time-consuming and as mentioned above, some criteria cannot be inferred from the NATURA
2000 method, as the two assessment methods do not overlap completely (Cudlin et al., 2005).

Conclusion

Economic assessment of the landscape draws on a modified Hessen biotope assessment method
adjusted to the conditions of the Czech Republic (Sejak, Dejmal et al., 2003). The NATURA 2000 map
is used as a mainly data source, following efforts to unify the methods of economic valuation of
environmental assets within the European Union (Cudlin et al., 2005).

For spatial decision support, the data processing as well as the assessment itself takes place in a GIS
environment and is based on implementing a method which enables partial automation, simplification
and acceleration of landscape assessment procedures in the GIS environment.
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Souhrn

Ocenéni krajiny, ktera je zaloZzena na vlastnostech biotopu, které je tfeba chranit a je vyjadfen v
korunach, je jednim z mozZnych nastroja pro vyéisleni mimoprodukéni funkce (ekosystémoveé sluzby)
krajiny. Spoctena finanéni hodnota muze slouzit jako jeden z argumentt ochranu pfirody proti velkym
intenzivnim rekreacnim / sportovnim aktivitam (golfova hfist&, motokros...)
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IMPLEMENTING RISK MANAGEMENT PRINCIPLES TO MTB TRAIL INFRASTRUCTURE IN THE
CZECH REPUBLIC

Tomas Kvasni¢ka, Hana Hermova
Singltrek, s.r.o., Mechova 17, 466 04 Jablonec nad Nisou, Czech Republic

Abstract

Risk management is often used as an excuse to stop MTB trail initiatives in the Czech Republic. Yet
land managers in general are not acquainted with the fact that risks and hazards in outdoor recreation
infrastructure can be managed with the right set of risk management tools. Therefore rather than a
bureaucratic nuisance, risk management measures should be perceived as an opportunity to deliver
more sustainable trails. The paper summarizes measures recommended to be taken in a trail relevant
risk management program. These measures should rely on having a trail design and construction
standards, establishing risk management team, designing and delivering emergency localization
system, providing conditions for visitors to take informed decisions, warning against hazards,
consistent monitoring and inspections of trails, and providing trail updates and closures information.
When risk management gets broken down into these practical measures, it can be implemented
simply and without substantial costs.

Key words: outdoor recreation infrastructure, managment program

Social fact or an excuse strategy

Land managers and land owners today find themselves in a position where they feel anxious of the
effect of heightened liability introduced by the trend. On the other hand public land managers and/or
owners in Central Eastern European countries - and in the Czech Republic in particular - have not yet
widely adopted the practices that have been developed in the U.S.A. and the UK to manage risks and
liability and therefore mitigate the negative effects of liability society on public land management and
recreation. Often land managers are in fact unaware that risk and liability can be managed at all.
There is a tendency to turn down MTB trail projects on the basis of problems they are deemed to bring
for liability and management fields. Yet up-to-date risk management procedures for trail infrastructure
can help to solve most of the problems land managers are affraid off.

Founding principles of risk management
Although laws in various European countries differ it is safe to argue that they function on similar
principles as in the Czech Republic where the concepts of safety and risks are at stake. Solutions to
risk and safety in outdoor recreation we promote here are therefore relevant not only for Czech
conditions but also elsewhere in Europe:
1. There is always some level of duty of care lying with land managers
2. The duty is lowest for undeveloped land and highest for improved land.
3. The duty comes into play in situation where recreation interacts with other land uses and
functions. This is most often the case with forestry and agriculture.
4. Trails are both a form of improved land and a form of infrastructure and therefore their
provision brings in risk management implications.
5. Land managers generally cater for a land that has been at least to certain extend developed
and that serves multiple functions. In any case having a recreational trail (or route)
infrastructure placed on this land is a form of development.

New trails — more effective solutions

From practical point of view risk management practices and procedures can be best developed for
new formal trail products - a term that Dafydd Davis, a world renown trail designer and theoretician
coins for projects of new trail infrastructure that is tightly formalised and managed. Although it is
challenging to overcome initial mind-blocks land managers have about "having new trails" in situation
where there is anxiety about solving risk management issues, we advise this solution as most effective
to establish a template for proactive approach to risk and safety. Alhough not as effectively the
principles can also be adopted to existing trails.

Distinctions in risks

It is important to make an analytical distinction. Risk from staying in the outdoors needs to be
distinguished from risks inherent to particular outdoor pursuits. While in the first case the dangers are
coming from the natural and climatic conditions combined with the potential dangers from land use on
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visitors, in the second case the risk lies mainly in the infrastructure for outdoor pursuits (trails, ski
tracks, ski slopes etc.) and the ability of participants to master them with their equipment and
technique.

Risks and hazards stemming from the forested natural and semi-natural environments, namely the
risks of injury from falling trees and branches but also injuries from dangerous climatic events and
injuries from wildlife animals are very low. Systematic attempts to manage falling trees risks in the UK
have let to the establishment of the practice of active solutions for urban environments and non-
intervention for forested environments. Attempts to eliminate those risks in forested areas would lead
to removing most if not all trees which would negate the reason for which people visit them in the first
place.

While the established best practice for falling tree hazards is non-intervention, the interface between
forestry (namely timber harvesting operations) and recreation is subjected to pro-active risk
management in the UK. In fact the development of formal trail products (popularly called trail centres)
can be perceived as a result of attempts to find a most effective solution for it.

Inherent risks

Risks inherent to particular outdoor recreation activities are part of the reason why people participate
in them. According to sport psychology overcoming risks is the substance of certain forms of
recreational experience including mountain biking. Navigating along narrow trails demands quick
reactions and technical skills that make riding mountain bikes fun. From the point of of risk
management it is important to notify the user about the nature of the activity and risks inherent to it so
he/she can take an informed decision to participate in it. Failure to do so can be interpreted as a
negligence. The principle of informed decision in mountain biking infrastructure has demanded that
there are trails with certain recognisable levels of risks. This has lead evolution of various forms of trail
grading (and sometimes standards associated with particular grades). To accustom the user to the
level of risk inherent in riding mountain bikes on narrow trails, it is a good practice to design trails with
consistent levels of difficulty and separate trails from each other depending on their increasing
difficulty.

Establishing the standard of care
When establishing the level of reasonable care it is important to take following factors in mind:
+ there is a reduced scope for direct management intervention
* excessive stress on safety will damage visitor experience and demand costly modifications of
infrastructure
+ trail inspection and monitoring can be demanding and expensive. it is necessary to aim to a
level that can be maintained consistently over time in respect to financial and human
resources
» there are other uses of nature / countryside / landscapes then recreation. Efforts to secure
visitors‘ safety should not suppress these uses and functions.

In those countries where pro-active risk management is practiced there are two established solutions:
* managers demonstrate they are behaving as a reasonable person would under similar
circumstances
* managers demonstrate they acted according to a defined standard of care. The more formal
the product, the higher standard is demanded

Risk management program
To be able to prove any or both of these two land managers and entities involved with trails should
break their approach down to a set of particular management measures. The points in following list of
these measures are described in later paragraphs:

+ Trail design and construction standards
Risk management team
Emergency localisation system
Informed decisions of visitors
Warn against hazards
Trail monitoring, inspections and record keeping

» Trail updates and closures
Applying the management measures needs to be balanced. On one hand they should demonstrate
sufficient (= reasonable) standard of care on the other hand they should not be so strict it will not be
possible to maintain them consistently over time.
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Trail design and construction standards

Having a clear standard for design and construction of trails is a fundamental component of trail
network. In case of a lawsuit standard can be used to prove that the trail network was designed and
constructed in sufficient quality and therefore protect its designers, construction contractors, owners,
operators and land management authorities.

In general this principle is carried over from the construction industry where there is planning
permission process instituted by state and where authorities judge whether the project meets
applicable standards. While it is generally true that for constructing trails some for of planning
permission is necessary the official construction standards are too generic to apply them trail
construction.

In countries where trail construction is common (U.S.A. and the UK) over the years a good practice
evolved that can serve as a basis for creating a project's own standard. In our experience it is
advisable to break down ftrails into several categories based on civil engineering criteria and user
difficulty and describe each of them on its own.

Risk management team
In well managed trail projects it become customary to create a risk management team that will be be
effective, proactive and systematic. The team usually consist of representatives of project
stakeholders. Its work lies in addressing the visitor safety issues on the basis of actual day-to-day
experience. The work of the team can be perceived as a demonstration of level and quality of care for
visitor safety on behalf of stakeholder organisation.
We advise the team to consist of persons with following competences:

+ trail design and management expertise

+ trail operator's representative

* land owner’s representative

* health emergency or mountain rescue representative

Emergency localisation system

The first task of the risk management team should be creating an emergency system for fast
localisation of accidents and plan for approach routes for rescue personnel. The plan should be
checked and revised at least once a year for changes both in trail and in approach infrastructure.
Protocols and change logs need to be kept for record.

Informed decisions of visitors

Informed decision can be defined as such decision that an individual made after learning about all
important facts, conditions and circumstances. It is good practice to create opportunity to present
visitors with these facts so they can make voluntary informed decision whether or not they will
participate in the activity and use the trail infrastructure. By making such willing informed decision
visitors take on part of the responsibility for risk inherent in the activity. Informed decision therefore
lessen the responsibility of trail operators, providers and owners. The information that should be
conveyed is:

* Riding mountain bikes has certain inherent risks and is at person’s own safety

Riding mountain bikes is subjected to access legislation (most often forestry law)

Visitors decide to use the trails at their own will

Information about the emergency localisation system

After this point it is understood that the visitor learnt about the facts, accepts them and agrees with
them.

The information is usually presented on the information boards at the official entry zones to the trail
system.

Warn against hazards

Even with all the care for the consistency of trails and their correspondence with particular standard
there are likely to appear spots which include higher level of hazards or dangers such as road
crossings, places with forestry traffic, places with visitors from other user groups, or sudden changes
in trail character. Visitors should be warned by signs at such spots.

Yet visitors should also be informed that not all dangerous spots might be signposted. This is
impossible to do as the perceived level or risk / hazard varies from person to person. Also some risks
are inherent in the activity (of mountain biking) itself.
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Trail monitoring, inspections and record keeping

There should be a manual for trail monitoring and inspections. It is advisable that it is created by a trail
designer who is knowledgeable of the desired state of trails. The manual should include the definitions
of desired state, procedures for inspections and frequency for carrying them. All versions of the
manual, former or current should be kept for record.

Trail inspections are usually carried out by the risk management team. The frequency needs to be set
realistically so that the operator and the risk management team are able to fulfill it and at the same
time it is recognised as sufficient.

Trail updates and closures

The current state of trails is variable depending on the time of the year, weather and forest functions
and services (most importantly timber harvesting). Trail operators in cooperation with risk
management team should publish trail updates and information about closures. It is advisable to post
the information online, on site at trailheads and entry zones and at the beginning of affected trail
section. The information should be kept for records.
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Souhrn

Jako diivod pro odmitnuti projekttl stezek pro MTB v Ceské republice ¢asto byva uvadéna obava z
mozného zranéni uzivatell. Spravci krajiny si bohuzel vétSinou nejsou védomi toho, ze ke spraveé rizik
spojenych s infrastrukturou pobytu v pfirodé existuji u¢inné nastroje. Jejich pouziti znamena urcitou
byrokratickou zatéz, avSak zaroven pfinasi velkou pfilezitost k tomu, aby mohlo byt realizovano vice
udrzitelnych stezek jako sou€ast péCe o rekreacni funkci Uzemi. PFispévek shrnuje doporucené
postupy, které by mély byt zakomponovany do projektd stezek. Mezi tyto nastroje patfi stanoveni
standardu pro navrh a realizaci sité stezek, ustanoveni tymu pro rizikovy management, vytvofeni
bezpecnostniho a zachranného systému, vytvofeni nastroju pro Informované rozhodnuti uzivateld,
upozornovani na nebezpecnych mistech, monitoring, pribézné kontroly, protokolovani naprav a
upozoriovani na aktualni stav, nebezpeli a uzavirky. Pokud je sprava rizik rozloZzena do téchto
praktickych krokd, maze byt implementovana snadno a bez nadbytecnych nakladd.
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IMPORTANT ECONOMIC INDICATORS OF NATIONAL PARK ADMINISTRATIONS
IN THE CZECH REPUBLIC

David Brezina, Petra Hlavackova
Department of Forest and Wood Products Economics and Policy, Faculty of Forestry and Wood
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Abstract

The paper deals with the development of the important economic indicators of the National Park
Administrations in the Czech Republic in the basic reference period 2005 — 2012. The selected
indicators were personal expenses, cost of services, revenues from sales of product, and revenues
from transfers (contribution to activities). The aggregate data were transformed from profit and loss
statement of the National Park Administrations. This data are available on the website of the Ministry
of Finance of the Czech Republic. In the methodological approach the modelling of time series has
been used. Further the calculation of the correlation coefficient and test the significance of the
correlation coefficient was calculated. The results are applicable for the actual practice, especially for
the Ministry of Environment of the Czech Republic.

Key words: economics, time series, correlation coefficient, national park, recreation

Introduction

Organizations tasked with the management of national parks and protected landscape areas are
directly involved in the promotion of a wide range of social functions associated with forests and the
landscape as such as well as offering leisure time activities and edification. These organizations are
not designed to generate profit: they are primarily tasked with nature conservation and landscape
protection, thereby contributing to the improvement of the quality of life as required by society.
(BFezina, Safafik, Hlavagkova 2013; upraveno)

Their management is defined by Act No. 218/2000 Coll. on Budgetary Rules and by Act No. 219/2000
Coll., on the Property of the Czech Republic. Their accounting is governed by Decree No. 410/2009
Coll., implementing Act No. 563/1991 Coll., on Accounting.

The aim of the paper is to analyse the development of major economic indicators of National Park
Administrations in relation with the most important financial indicator of state non-profit organisations —
liquidity (ability to pay) for the reference period 2005 — 2012.

Material and methods

Theoretical Background

The selected economic indicators were the major cost items — personnel costs, service costs, and
revenue items — revenues from sales of own products, revenues from transfers (operational grants).
All indicators were recalculated to per-hectare values and plotted in line charts.

Materials

Data was taken from the profit and loss statements for the period 2005 — 2012. Data for the years
2005 — 2009 was obtained from the ARIS web portal (data presentation system of the IDB ARIS
database). Data for the years 2010 — 2012 was downloaded from the UFIS portal. Both information
systems are available on the Ministry of Finance’'s website. The latest data available on the MF’s
portal was for the year 2012.

Methodology

The time series was decomposed to the trend component T which describes development of the time
series. The authors used the linear trend function.

Formula for calculation of the linear trend (1)

Ti = ag + agt

Wherein:

ag, a4 = are unknown parameters

t =1,2,....nis the time variable

Formula for calculation of the correlation coefficient

R = lll Ix—9°

. Le- P

()
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Wherein:

y = the measured value of the indicator
y = the model value of the indicator

/ = average of indicator values

The test of the correlation coefficient significance (tz) was performed by the formula

3)
K.vn—2
= ——
v1—R=
Wherein:
R = the correlation coefficient
n = the number of measurements

The null hypothesis (HO) for this test argues that the correlation between variables is not provable in
the base data file. The formula of test criterion of significance of the pair wise correlation coefficient
has a Student distribution with (n — 2) degrees of freedom. If | t{z |> tq, n — 2 (critical value), then we
reject HO (Drapela 2002). Test results were determined at the significance level a = 0.05, i.e. the
reliability of tests is 95%. The actual calculation and graphical representation of results was performed
in Microsoft Office Excel 2013.

Results

This part of the paper contains results of the research. The authors calculated correlation coefficients
for individual economic indicators and tested the correlation coefficients” significance (see Tabs. 1, 2,
3, 4). The development of economic indicators of NP Administrations was analysed via linear-trend
time series modelling (see Figs. 1, 2, 3, 4).

The results of significance testing of the NP Administrations” personnel costs correlation coefficients
are shown in Tab. 1.

Tab. 1: The test of the correlation coefficient significance personal costs NP Administration

NP Administration The correlation The test criterion | The critical value
coefficient
2.4469
Bohemian 'S\'Nitze.rland NP 0.5474 16024
Administration

Podyji NP Administration 0.1923 0.4800
Krkonos$e Mountains NP Administration -0.0265 -0.0649
Sumava NP and PLA Administration 0.5088 1.4476

Source: own processing

The significance tests did not prove any statistically significant correlation in either of NP
Administrations. It is not possible to predict whether the trend in personnel costs will be decreasing or
increasing in future years. The development of the personnel costs” linear trend is shown in Fig. 1.

D2ANWAND NG
oooooQo0Q
000000000

thousand CZK/hectare

2005 | 2006 | 2007 | 2008 | 2009 2010 | 2011 | 2012

Bohemia Switzerland NP
Administration
Podyji NP Administration| 2 12 2,50 2,49 2,76 2,45 2,60 2,59 2,06

Krkonose Mountains NP
Administration

Sumava NP and PLA
Administration

2,23 1.97 2,46 5,52 5,68 5.14 5,90 7.00

1.46 1.40 2,15 1.58 1,58 2,27 2,07 1.98

0.74 0.63 3.73 0.93 1.64 1.98 1.53 0.73

Fig. 1: Development of personnel expenses in thousands CZK recalculated to per-hectare values
through a linear trend in the years 2005 — 2012
Source: Ministry of Finance 2014a, b; own processing
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The results of significance testing of the NP Administrations” service costs correlation coefficients are
shown in Tab. 2.

Tab. 2: The test of the correlation coefficient significance costs of service NP Administration
The correlation

NP Administration L The test criterion The critical value
coefficient
2.4469
Bohemian _Sywtze.rland NP 0.9130 54819
Administration

Podyji NP Administration 0.0110 0.0269
Krkonose Mountains NP Administration 0.6277 1.9749
Sumava NP and PLA Administration -0.0023 -0.0057

Source: own processing

The significance tests proved a statistically significant correlation in one NP Administration only. The
increasing trend in service costs of Bohemian Switzerland NP Administration will probably continue in
the coming years. There was no statistically significant dependence identified in other national parks.
It is not possible to predict whether the trend in service costs will be decreasing or increasing in future
years. The development of the service costs” linear trend is shown in Fig. 2.

® 3,50

s 3,00

3 2,50

=

E 2.00 ————— T LT EEE T T eSS sEEE e

N 1,50

g 1,00

@ 0,50

<) 0,00

< 2005 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Bohemia Switzerland NP -
Administration 229 | 242 | 195 | 286 | 2,88 | 2,90 | 254 | 270
Podyji NP Administration 258 | 2,79 | 2,91 2,94 295 | 298 | 2,67 | 2,77
Krkonose Mountains NP

Administration 1,84 | 1,93 | 2,11 2,05 2,08 | 2,04 | 1,94 | 1,84
Sumava NP and PLA - S -

Administration 0,51 066 | 0,77 | 075 0,77 | 0,77 | 0,73 | 0,70

Fig. 2: Development of service costs in thousands CZK recalculated to per-hectare values through a
linear trend in the years 2005 — 2012
Source: Ministry of Finance 2014a, b; own processing

The results of significance testing of the NP Administrations” revenues from sales of own products
correlation coefficients are shown in Tab. 3.

Tab. 3: The test of the
of own products NP Administration

correlation  coefficient significance revenues from sales

NP Administration The cor_rglation The test criterion The critical value
coefficient
2.4469
Bohemian .S\.Nltze.rland NP 0.9732 10.3621
Administration

Podyji NP Administration 0.5475 1.6026
Krkono$e Mountains NP Administration 0.6907 2.3393
Sumava NP and PLA Administration 0.0977 0.2405

Source: own processing

The significance tests proved a statistically significant correlation in one NP Administration only. The
increasing trend in revenues from sales of own products of Bohemian Switzerland NP Administration
will probably continue in the coming years. There was no statistically significant dependence identified
in other national parks. It is not possible to predict whether the trend in revenues from sales of own
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products will be decreasing or increasing in future years. The development of linear trend of the
revenues from sales of own products is shown in Fig. 3.

5,00
4,50
4,00
3.50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

theusand CZEhectare

2005 | 2008 2007 | 2008 | 2008 2010 2011 | 2072
Bohemia Switzerland MF ) -
Adminisiration 162 | 186 1.83 | 208 | 326 338 456 451
Podyji P Administration) 1,36 @ 148 170 185 132 1535 | 158 | 184
—— Krkonota Mountains MNP
Adninisiration

—— Sumana MNP and PLA
Bdministration

162 1538 209 | 1,32 | 1,38 214 | 235 | 281
07 | 063 365 | 071 | 142 218 | 1,89 | 022

Fig. 3: Development of revenues from sales of own products in thousands CZK recalculated to per-
hectare values through a linear trend in the years 2005 — 2012
Source: Ministry of Finance 2014a, b; own processing

The results of significance testing of the NP Administrations” revenues from transfers correlation
coefficients are shown in Tab. 4.

Tab. 4: The test of the correlation coefficient significance revenues from transfers NP Administration
The correlation

NP Administration _~ The test criterion The critical value
coefficient
2.4469
Bohemian _Sywtzelrland NP 0.7141 24988
Administration

Podyji NP Administration 0.7542 2.8136
Krkonose Mountains NP Administration -0.1799 -0.4479
Sumava NP and PLA Administration 0.1290 0.3186

Source: own processing

The significance tests proved statistically significant correlations in Bohemian Switzerland NP
Administration and Podyji NP Administration. The increasing trend in operational grants to Bohemian
Switzerland NP Administration and Podyji NP Administration will probably continue in the coming
years. There was no statistically significant dependence identified in other national parks. It is not
possible to predict whether the trend in operational grants will be decreasing or increasing in future
years. The development of the linear trend is shown in Fig. 4.

Discussion

The authors studied all available foreign and domestic literature and found that monitoring of
development of economically significant variables (service costs, personal expenses, revenues from
sales of own products and operational grants) performed by the use of per-hectare values, linear
trends, and correlation coefficients have not been carried out so far.

The most consistent trend in major economic indicators was found in Podyji NP Administration (except
for operational grants where the smallest fluctuations were identified in KrkonoSe Mountains NP
Administration). The biggest differences (i.e. increases or decreases of an indicator’s value) were
identified in Bohemian Switzerland NP (personnel costs, operational grants) and Sumava NP and PLA
(service costs, revenues from sales of own products). The differences can be seen in Figs. 1, 2, 3, and
4.

The highest personnel costs/area ratio has Podyji NP Administration — on average CZK 2,826.05 per
hectare over 8 years (see Fig. 1). The highest per-hectare service costs (especially the forest
production-related services) has Bohemian Switzerland NP Administration — on average CZK 4,486.13
per year (see Fig. 2). The highest per-hectare revenues from sales of own products (especially
revenues from timber sales) has Bohemian Switzerland NP Administration — on average CZK
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3,087.43 over 8 years (see Fig. 3). The highest operational grants/area ratio has Bohemian
Switzerland NP Administration — on average CZK 7,129.90 per hectare over 8 years (see Fig. 4).

10,00
8,00
8,00
T7.00
&,00
5,00
4,00 e —
3,00 - =
2,00
1,00
0,00

thousand CZEhectare
|

2005 2006 2007 2008 2009 | 200 2011 2012

EhaREmia Swatzerand ME
Adiministration

Fody)i N F Administration| 4,97 | $.00 | §.21 | 641 | 653 | 599 | 674 | 599

—— Krkonode Mowntains MNP
Administration

534 | 496 [ 5,59 | 688 [ §34 | 850 | 839 | T.24

AL | 24N | 441 | 445 | 471 | 3AD | IGE | 308

—— Sumava NP and PLA

ey r - ;
Administration 148 | 1.2 156 184 | 175 13a 129 | 140

Fig. 4: Development of revenues from transfers in thousands CZK recalculated to per-hectare values
through a linear trend in the years 2005 — 2012
Source: Ministry of Finance 2014a, b; own processing

Conclusion

The aim of the paper was to analyse the development of major economic indicators of National Park
Administrations for the reference period 2005 — 2012. All the above findings about the future
development of major economic indicators are based on theoretical calculations. There are many
uncontrollable factors (e.g. political situation of the country, socio—economic perception of protected
areas, EU strategies) which may cause an unexpected development of these indicators in the
following years.

The results are useful in practice mainly for the needs of the Ministry of Environment of the Czech
Republic
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Souhrn

PFispévek se zabyva vyvojem vyznamnych ekonomickych ukazatelt sprav narodnich parkd Ceské
republiky za zakladni referenéni obdobi 2005 — 2012. Vybranymi ukazateli byly osobni naklady,
naklady na sluzby, vynosy z prodeje vlastnich vyrobku, vynosy z transfer(i (pfispévky na &innost).
V metodickém postupu bylo vyuzito modelovani ¢asovych fad, dale byl proveden vypocet korelaéniho
koeficientu a test vyznamnosti korelaéniho koeficientu. Nejvyrovnanégjsi trend vyznamnych
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ekonomickych ukazatel sprav NP mezi jednotlivymi za zkoumané obdobi ma Sprava NP Podyji
(kromé pfispévku na cinnost, kde nejmenSi zménu vykazuje Sprava KRNAP). Nejvétsi rozdily
(tzn. navySeni nebo sniZeni ukazatele) Ize pozorovat v priméru u Spravy NP Ceské Svycarsko
(osobni naklady, prispévek na &innost) a Spravy NP a CHKO Sumava (naklady na sluzby, vynosy
z prodeje vlastnich vyrobkd). U Spravy NP Ceské Svycarsko bude pravdépodobné v nasledujicich
letech pokraCovat trend zvySovani nakladd na sluzby a trend zvySovani vynosu z prodeje vlastnich
vyrobki. U Sprav NP Podyji a NP Ceské Svycarsko bude pravdépodobné v nasledujicich letech
pokracovat trend zvySovani prispévku na c¢innost. U sprav ostatnich narodnich parkd nebyla
vyznamna statisticka zavislost prokazana. Nelze predpovédét klesajici ¢i vzrustajici trend vyznamnych
ekonomickych ukazatel(.
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IN PRAISE OF TREES

Milan Rajnoch
Department of Planting Design and Maintanance, Faculty of Forestry and Wood Technology, Mendel
University in Brno, Valticka 337, 691 44 Lednice, Czech Republic

The project of nature trail “In Praise of Trees” is based on the idea of beautifying a forest by sensitive
insertion of garden and landscape architecture into the natural forest. The aim is not to transform the
nature but based on its principles — natural spaces highlight and carefully create up them. The path
is an example of interdisciplinary cooperation between forest engineers and garden and landscape
architects. The nature trail is contents of the projects. This path is intended for educational needs of
students at Mendel University in Brno and for general public too. Name of nature trail expresses great
respect of man to trees. It is forest road which going through meadows and is finished into Arboretum
of Kitiny. Thirteen genera are presented on so far implemented meadows. These genera are
represented by a wide range of species and cultivars, that creates their richness and diversity.
Individual trees were planted as solitary or in small groups. The intention is to create the pleasant
environment of green meadows in which individual taxons are incorporated according to site
requirements so that they have the opportunity to &ldqu o;show off” their natural habitus and soothed
the environment to visitors. In the future the plan is to addition of fourteen spaces (poplar), roads,

information boards and furniture.
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Fig. 3: An overview map of road network
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INFLUENCE OF RECREATION ON WATER QUALITY ON THE BILY STREAM WATERSHED

Véra Hubacikova, Petra Oppeltova, Lucie Navratilova
Department of Applied and Landscape Ecology, Faculty of Agronomy, Mendel University in Brno,
Zemédélska 1, 613 00 Brno, Czech Republic

Abstract

Osada Smelcovna situated on the Bily stream in Svratka watershed is an attractive destination for
tourists, cyclists, and is used for recreation purposes. Attendance rate is high season has a negative
impact on water quality of the Bily stream. This is caused by waste water production of this Osada and
mainly of the restaurant. The fact lies in an insufficient waste water management and at the same time
it is proven by monitoring on the Bily stream. There have been found high levels of selected water
quality indication (COD, total phosphorus, ammonia nitrogen) according to valid Czech legislation.
Based on the results of the stream monitoring a solution for waste water treatment for Osada
Smelcovna has been proposed.

Key words: recreation purposes, waste water, tourists, Osada Smelcovna, monitoring, waste water
management

Introduction

There is a substantial improvement in the development of water quality in streams in recent years
compared to the end of the last century but there is still some locations in the Czech Republic where
there is a discharge of wastewater into some recipients and thus limits set by the applicable legislation
of Czech Republic for wastewater discharges into surface waters are exceeded.

This is the case even for the area of interest Osada Smelcovna, where there is seasonal increased
amount of hikers and cyclists, and that the water quality in the Bily stream consequently changes.
Therefore it is necessary to carry out remedies e.g. proposal of natural wastewater treatment.
Because of its natural-organic nature it can be included into the landscape while improve water quality
in the recipient.

Research Area

Bily stream springs about 2 km north of the village Skfinafov at an altitude of 605 meters above sea
level, near the famous pilgrimage site named "Holy Mountain". The length of the stream is 33.9 km,
the watershed area is 113.7 km® The average flow is 290 l.s". The stream flows from the village
SkfinaFov to the area of villages Osova, VIkov and Kfovi. Then it continued to the Osada Smelcovna
up to Veverska BitySka.

Part of the valley behind the village Kfovi was declared a natural park of the Bily Stream Valley. At an
altitude of 235 above sea level in Veverska BitySka the Bily Stream estuary as a right tributary to the
river Svratka.

Natural Park Bily Stream Valley is a protected area with an approximate area of 3,500 hectares. At
first, on 1st of January 1978, it was declared as a rest area, then, in 1992, it has become Natural Park.
It consists of more than 15 km long White Stream flow in a narrow, wooded, rocky valley. A large
percentage of forest here is composed of forests close to nature character. Osada Smelcovna is a part
of the Bily Stream Valley. The first mention of the settlement dates back to the 13th century, when a
mining settlement Podoli was established.

The currant name of the settlement dates since the 1794th. Silver and iron ore mined on Smelcovna.
Iron ore smelted here and it is hence the present name Smelcovna — from Germen word for smelting
“schmelzen”.

Osada Smelcovna is divided into two villages, Mar$ov and Javarek. Mar$ov's part has just 6 family
houses and only one is permanently inhabited. The rest of the settlement (36 houses) belongs to the
Javarek village, four of them are permanently inhabited and 32 just seasonally. About 15 family
houses are occupied throughout hole summer season.

Smelcovna is a major tourist crossroads both for hikers and cyclists. Two tourist signs passes through
here, a blue one from Velka BiteS do Veverska BitySka and a red one from MarS$ot to Domarov. This
place is very popular one. Both hikers and cyclist have to cross the stream on several swinging
footbridges and different logs on the way from Smelcovna to a Pavlovec Mile. This adrenalin path is
very popular route.
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Materials and Methods

During the reconnaissance there were chosen five supply points (see the figure 1) and the stream
and its surrounding were inspected. The beginning of the area of interest, the first site, is on the
border of Krovi village. Next two sites are situated on the area of Osada Smelcovna. One is above the
settlement and the second one in under it. The fourth sampling profile is in the end of Natural Park
Bily Stream Valley area, above the village Veverska BitySka. The last site is situated in the built-up
area of Veverska BitySka, about 200 m far from confluence of Bily Stream and Svratka River.

There were made four measurements and sampling on each of this sites during the year 2013 (spring,
summer, autumn and winter). There were analyzed following chemical indicators: iron, sulfates,
chlorides, COD, total N, total P, nitrates, nitrites, ammonia nitrogen, and phosphates. The results were
compared with the environmental quality standards according to Government Regulation No. 61/2003,
as amended and with Czech State Standard 75 7221 Classification of surface water quality.

The measurement of selected criteria (pH, conductivity, dissolved oxygen, temperature) is performed
in the field using a portable instrument HQd (HACH Company) and particular INTELLICAL probes.
Water samples are taken into the plastic bottles and then they are analyzed in the laboratory of DALE
in the spectrophotometer HachLange - DR/4000 according to the concrete methodology for given
spectrophotometer. For the analyses of COD, total N, total P and ammonia nitrogen the samples were
not filtered but there was necessary to mineralized them. For the rest of indicators - iron, sulfates,
chlorides, nitrates, nitrites and phosphates the samples were filtered. Some of them had to be diluted
due to high concentrations of its compounds (required indicators), which were higher then possible
range determination on the spectrophotometer.

spig - {
—— . ,

Fig. 1: Picture of the supply points (www.mapy.cz, edited by the author)

Results and Discussion

According to he analyzes and resultes it may be stated, that there are some problematic indicators:
nitrogen and phosphorus compounds and COD (see the figure 2) All other evaluated indicators did
not crossover the limit value according to the Government Regulation No. 61/2003, as amended.
Czech State Standard 75 7221 classifies the stream to the first class according to the concentration of
dissolved oxygen and chlorides, according to the sulphates and iron the quality in on the border of first
and second class, according to the conductivity to the second class, according to the nitrated nitrogen
sometimes to the second and sometimes to the third class and according to the total phosphor and
ammonia nitrogen the stream is classified on the border of fourth and fifth class of surface water
quality. (see the figure 3, 4)

High concentration of ammonia nitrogen and total phosphorus during the winter time can be caused
the year-round occupancy of recreational building thanks to favorable temperatures during the autumn
and winter time.

The part of the stream between Osada Smelcovna and Veverska Bity$ka is significantly polluted due
recreation because there is no waste water treatment before discharge point. Because of the number
of year-round occupied houses (15) and tourism during the spring, summer and autumn a root waste
water treatment plant could be a good possibility. It has natural character while is able to respond to
shock loading. Root WWTP (see the figure 5) as proposed consists of mechanical cleaning stage -
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screens, grit chamber and settling tank, and of biological one, which consist of two fields with
horizontal surface water flow. Total area of these fields is around 480 m? according to the amount of
population equivalent. There are lot number 908/2, 908/1 and 1297 which are suitable for establishing
of root WWTP after purchase from landowners and removing parcels of agricultural land.

Regular inspections of evidence of reservoirs (septic tanks) balancing for each recreational properties
is the next possible way how to improve the water quality.
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Fig. 2: The amount of COD in the selected profiles and the level of premissible COD amount (NEQ)
(author)
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Fig. 3: The amount of phosphorus in the selected profiles and the level of premissible phosphorus
amount (NEQ,CSS) (author)

Conclusion

At the Bily Stream there can be watched only a tiny self-cleaning ability — between the Krovi village
and Osada Smelcovna. In the section from Osada Smelcovna to its confluence with the river Svratkou
it is completely impossible for there to self-cleaning processes. The water quality here is influence by
wastewater discharges. There was root WWTP designed for improving of water quality in Natural Part
of Bily Stream Valley. The construction of the plant with nature-related character and the use of self-
cleaning processes in soil and wetland environments will reduce the concentrations of COD, ammonia

-119 -



nitrogen and total phosphorus on the level, which will be permissible under applicable laws of the
Czech Republic. While, this building does not interfere with the natural character of the area.

Ammonia Nitrogen [mg.l'1]
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Fig. 4: The amount of Ammonia Nitrogen in the selected profile and the level of premissible Ammonia
Nitrogen amount (NEQ,CSS) (author)

i

Fig. 5: The Root WWTP Smelcovna (www.mapy.cz, edited by the author)
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Souhrn

Osada Smelcovna na Bilém potoce v povodi Svratky je turisticky atraktivni lokalita, ktera je vyuzivana
jak pro rekreacéni ucely, tak jako oblibeny cil cyklistu.

Sezénni navstévnost této oblasti se negativné projevuje na jakosti vody Bilého potoka. Tento
negativni vliv je dan produkci odpadnich vod (OV) ztéto Osady a pfedevsim produkci OV z
restauraCniho zafizeni. Tento fakt vychazi z nedostateéného &isténi OV a zéaroven je podloZzen
monitoringem na Bilém potoce. Na zakladé vysledk( monitoringu potoka, kdy byly zjiStény zvysené
hodnoty vybranych ukazatelt jakosti vody (pfedevsim CHSK, celkovy fosfor, amoniakalni dusik) dle
platné legislativy CR, bylo navrzeno FeSeni nakladani s OV pro osadu Smelcovna. Vysoké hodnoty
koncentraci amoniakalniho dusiku a celkového fosforu v zimnim obdobi Ize vysvétlit i tak, ze rekreanti
se v této oblasti, diky nadprimérnym teplotam v lonském podzimnim a zimnim obdobi, zdrzovali
celorocné.
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INFLUENCE OF STABILIZATION THE BANKS ON THE QUALITY OF WATER IN THE
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Abstract

The bank stabilization is a hot issue currently. The research area “Osada” is located on the left bank of
Brno Reservoir. There are erosion walls 2.5 to 6 meters tall. The area of banks is considerably
damaged and the progressing erosion has become a threat for the buildings standing higher on the
banks, including the roads.

The length of the bank section we were to restore is 500 meters. The bank is formed from eroded
bedrock, gravel sand with clay and loess loam. The bank is slightly stabilized by the roots of grown
trees as the bank gradually passes into a forest. We will also present the effect of clay from the
erodible banks on water quality.

Key words: stabilisation, water quality, dam, bank, erosion,

Introduction

During the construction of the extremely technologically complex waterworks, the obvious basis is the
perfect stability of the dam and flawless functioning of all its technical components. However, before
the dam commissioning, the parts of the reservoir shoreline, where damage due to the operation of
the waterwork is to be expected, should be stabilized. The rapid growth of building-up of large water
reservoirs in the 20th century caused spreading of the bank stabilization research. The attention was
paid to the influence of waterwork on its vicinity, wave regime respectively, due to the shoreline
deterioration, predominantly caused by wind-driven waves. The main sources of damage to the
reservoir banks come from wind-driven waves, or waves caused by vessel movement. These cause
the bank erosion, abrasion (Paulo et al. 2014), (Soldo et al. 2010), (Slezingr and Zelefiakova, 2010).
Dams and levees are usually protected well by proper technical stabilization methods since their
construction. Conversely the shorelines around back water zone are often without stabilization
measures due to potential high expenses on the stabilization elements. Dams and levees are usually
protected well by proper technical stabilization methods since their construction. Conversely the
shorelines around back water zone are often without stabilization measures due to potential high
expenses on the stabilization elements. The combination of same adverse factors causes the optimal
conditions for wave abrasion progress. Abrasion causes the deterioration of the banks with
consequent shoreline retreat and sedimentation of scoured material in the reservoir.

The abrasion process takes place along steep banks of dams and these localities are prone to
landslides. Wave destruction activity forms characteristic shores with typical shape.

Classification of the banks according to the degree of damage

Banks of reservoirs are evaluated by the degree of damage in the basic scale 1 to 5. 1% degree of
damage (height banks above 3 meters) it occurs in many reservoirs. For example - valley reservoir
Brno, where the height of the banks moves 2.5 - 6 m.

5" degree of damage represents the minimal damage to the shore. This group may include for
example beach, rock.

Presentation degrees of damage:

- 1% degree of damage - an extensive damage to banks by the most intensive erosion; the
sections most exposed to waves; the slopes are steep or even vertical, resistance to damage
is minimal; erosion walls are over 3 - 5 m high.

-2 degree of damage - intensive erosion; steep, almost vertical erosion walls, 1-3 m high;
the vegetation cover is inefficient regarding erosion prevention (as in the previous case).

-3¢ degree of damage — erosion damage not significant, the banks consist of slightly erodible
rocks; erosion walls 0.5-1.0 m high; gentle slopes of reservoir banks where the protective
function of suitable riparian stands can be effective.

- 4" degree of damage — very slight erosion, small amount of eroded material; erosion walls
0.5 m high at maximum, the bank consists of hardly erodible rocks or has a character of a
beach; gentle slopes can be stabilized by low forest stands, grass carpets, etc.
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5t degree of damage - banks without erosion; consist of hardly erodible rocks; banks in
protected coves, wind shade, protected by riparian stands; beach banks.
The shore abrasion process is the result of wave regime, bank vegetation, human activities and
climatic, geomorphologic and geologic factors. A suitable bank reinforcement may prevent creation
and development of subsequent abrasive and erosive damage. The key to successful bank
stabilization is to check the shore line retreat.

The most important aspects

The basis for an appropriate and if possible timely bank stabilization and the minimization of negative
effects on the reservoir as a whole (shoreline retreat, sediment silting, and eutrophication) is a
professional assessment. According to the results of such assessment it is possible to elaborate the
estimation of the shoreline retreat by either of the currently used methods (Slezingr, 2003), (Pelikan,
2013). Bank erosion and therefore the origin and progress of bank abrasion requires three
simultaneous conditions.

These conditions are characterized as factors conditional to the origin of bank abrasion:

1. The bank must be composed of erodible material.

2. The slope of the bank has to be higher than 5°.

3. The wind run should be longer than 100 m, or the bank has to be strained with waves caused by
vessel movement.

Factors leading to the origin and following progress of bank abrasion are:

1. Wind-driven waves.

. Vessel-driven waves.

. Water-level fluctuation.

. An effects of ice and thawing.

. An effect of ice cover and floes movement.

. An effect of water infiltration through soil.

. Anthropogenic effects.

The bank stability is radically affected in case of the origin and progress of abrasion. Due to bank
erosion and shoreline retreat an irreversible soil loss occurs on forest and mostly agriculture land.

A transport of sediments from eroded banks toward the reservoir bed occurs, thus decreasing its
volume.

The water quality of the reservoir is significantly affected and eutrophication occurs. Other material
can be transported to the reservoir as well, for example forest floor cover after harvest, organic
residue from agriculture land, excess fertilizers etc.

The solution to the problem is proper bank stabilization of endangered areas. Basic division of
stabilization measures reflects mostly the materials and approaches used. They are:

- Technical stabilization (with the use of coarse stone, concrete, prefabricates, deadwood,
quarry stone, gabions etc.) (Slezingr et al. 2010).

- Biotechnical stabilization (vegetated rock toe structure, vegetated placed rockfill structure,
fascine gravel drum, wattle work fence filled with stone) (Slezingr and Jedlicka, 2010),
(Slezingr, 2011).

- Engineering biology stabilization (vegetation stabilization carpet, sowing of grass stabilization
systems, riparian suitable tree species planting, fascine cylinders etc.)

Was carried out extensive monitoring of riparian abrasion on the valley reservoir Brno. One of the
monitored sites are also area of “Osada”, (Fig. 1). Erosion walls are over 2.5 — 3 m high.

On the basis of the agreement with the administrator of the waterworks were built to test the
stabilization measures, which will be monitored. The stabilization measures were implemented
experimentally in endangered area “Osada” in 2013 and 2015 (Fig.2, Fig.3).

In the following period will be performed observing the influence of the built stabilization measures on
the bank erosion and the collection of the material into the reservoir. The results of observations will
be presented in the following period.

NOoO R WN
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Fig. 1: Valley reservoir rno, ea of “Osada”, erosion walls are over 2,5 -3 m
Photo M.Slezingr,

Fig. 2: Biotechnical stabilization - wattle work fence filled with stone — during construction in 2013
Photo M.Slezingr

Fig. 3: Biotechnical stabilization - wattle work fence - construction in 2015
Photo M.Slezingr

Conclusion

The Brno Reservoir has over 4 mil. m® of sediments. About 15% of these come from eroded banks,

the rest is mostly the material washed from fields along the stream above the reservoir.

As the reservoir is very popular for leisure activities, water quality is one of the main prerequisites for

the development of the area (Junakova and Balintova, 2011), (Pelikan and Markova, 2013), (Slezingr
and Fialova, 2012).

These procedures considerably helped to improve the water quality in the reservoir; however, they are

not sufficient to maintain the water quality (Korytarova et al. 2007), (Markova et al. 2014), Soltész and
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Barokova, 2006). Currently, the influx of sediments (and nutrients) to the reservoir is minimized by
water aerating using a set of aerators during the recreation season and dosing coagulants at the end
of backwater.
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Abstract

Community planning as a part of community led local development represents new approach to
encourage local communities to developing integrated bottom-up approaches where is a need to
respond actually to local challenges and stimulate innovation approaches to the development of
municipalities and regions. This paper aims to represent one practical example of a collaborative
formulation of main goals for integrated tourism strategy on the territory of LAG Kyjovské Slovacko -
Region full of Life. A mixed-method approach was applied to explore attitude of regional subjects to
sustainable tourism development in selected region. Both questionnaire surveys and personal
interviews were used as well as the results (SWOT analysis) of the working group meetings with
facilitator service. The results provided a basis for the formulation of problems and their solutions in
the field of sustainable rural tourism. In particular, the tourism components which local stakeholders
consider to be important to solve in order to increase the sustainable rural tourism potential in the
region and ways of strengthening local relationships were defined.

Key words: Community Led Local Development, sustainable rural tourism, inter-municipal
cooperation, LAG Kyjovské Slovacko

Introduction

Community planning represents a planning carried out with the active participation of the end users
(Wates, 2000). It means generally a method for planning the development of services for a selected
group of people. The discussion takes place through the agency of the expert facilitator (experts in the
field of management and project management). In the course of community planning different
methods and analysis approaches are used, most common is the SWOT analysis. Very effective and
practical leadership form of community planning are so-called round tables where the main role is
played by open discussion and conversation with the assistance of the facilitator.

There is not such a long tradition of community or participatory planning in the Czech Republic, unlike
other Western countries. Community planning is gradually becoming part of the development
strategies of local action groups (LAGs) in the Czech Republic.

The European Commission perceives LAGs as a group made up of public and private partners from
the rural territory that include representatives from different socio-economic sectors. They receive
financial assistance to implement local development strategies, by awarding grants to local projects.

A new tool, within the LEADER approach, appears for LAG’s activities in the new programming period
2014 — 2020. It is the so-called community-led local development (CLLD). According to the European
Commission (2014) “CLLD is a dedicated tool for use at sub-regional level and thus complements
other development support at local level. It has the capacity to mobilise and involve local communities
and organisations so they can contribute to smart, sustainable and inclusive growth”. Within the CLLD
the LAGs should design and implement the community-led local development strategies (and the final
integrated strategy) which will be the main documents for LAGs activities. One of very important
LAG’s activity in rural areas is also to support the development in the field of sustainable tourism.
CLLD in tourism is closely connected with the term ecotourism. Especially in developing countries, but
not only there, ecotourism seems to be a good tool for regional development within all pillars of
sustainability. Community participation in ecotourism and sustainable tourism management is widely
discussed (Jones, 2005; Wang, Tong, 2009; Messer, et al., 2010). This approach could be also the
link to conservation practices and perspectives (Stem, et. al., 2003).

The principles of community planning were also used for formulating the basic points for the integrated
tourism strategy in the territory of LAG Kyjovské Slovacko - Region full of Life. The next text
represents one practical approach and example of a collaborative formulation of main goals for
tourism strategy in the Czech Republic.

Materials and methods

The LAG "Kyjovské Slovacko - Region full of Life” is situated in the north-eastern part of Hodonin
district in South-Moravia region (Fig. 1). This region is geographically and administratively defined for
the purposes of implementing the new strategy. LAG cooperates with 45 municipalities with 62 253
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inhabitants (1.1.2013). The land area is 500 km? and population density 125 inhab./km?. This region
belongs to the typical rural regions from the point of view of criteria applied by the EU.

The region is well-known for rich folkloric and spiritual traditions and traditions of Moravian wine and
viticulture. This region is still unaffected by tourism although the potential for sustainable tourism is
great here. In the surrounding of the region are well-known tourist areas — Straznicko, Bata canal
(European Destinations of Excellence), many wine cellars, Palava region, Nové Mlyny dams, Lednice-
Valtice area (UNESCO's World Cultural Heritage) and many others.

Fig. 1: Localization of LAG “Kyjovské Slovacko — Region full of Life” in the South Moravian Region

To obtain main goals of the paper the set methodological steps were followed.

A. Questionnaire survey for representatives of 45 municipalities included into the LAG. The survey
was very short and aims to the use of financial funds for tourism purposes. The questions were
following.

1. Do you use/have you used financial funds for supporting activities within the tourism sector in
2007-20137? If yes, at what level? Do you plan to use the new programming period financial
instruments to support tourism activities in your area?

2. Which the most significant issues do you deal with in the field of tourism?

3. For what tourism activities would be useful to ensure cooperation and community planning
with other subject in your area?

4. Which areas of tourism do you want to develop? Which activities are the crucial for the
development of the region?

B. Recording the course and results of two working groups using the principles of community
planning in the form of roundtables. The free discussion was conduct by facilitator. The working
group consisted of representatives from business and non-profit organizations. The method of
SWOT analysis was used and participants” opinions on sustainable tourism in the region were
reordered.

The final draft of strategic goals for integrated tourism strategy for the “Kyjovské Slovacko — Region

full of Life” is the result of applied methodological steps (synthesis of acquired information).

Results

The questionnaire survey addressed all 45 mayors within the competence of the LAG. In terms of use
of financial funds for supporting activities within the tourism sector following information has been
found: 1) the most municipalities used the opportunity to finance their activities in tourism development
from European funds. Almost 63 % of municipalities used also financial funds from national and 44 %
from regional level as well. All asked mayors are decided to use financial support in following period
for next activities supporting sustainable tourism as an important development issue in their region.
The most important issue is insufficient tourist infrastructure according mayors” opinions (34 %). The
adequate tourism infrastructure is a prerequisite for effective tourism development and it may become
an advantage of the region. A weak promotion (20 %) and a lack of finance (18 %) are other important
issues for development of tourism in region. All mayors also support the idea of community planning in
all thematic tourism issues and they prefer the cooperation on the collective propagation of the region.
The tourism potential is seen in folkloric and wine traditions, cycle tourism round natural and historical
monuments.
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Results of working groups using the principles of community planning in the form of roundtables is the
SWOT analysis represents strengths, weaknesses, opportunities and threats in the field of sustainable
tourism in the region of LAG.

Participants of round tables agreed that the main strength of the region is in its folkloric, cultural and
wine traditions. These regional components form values and image of the region and it is very
important to support them within the cooperation in the region. Cycle tourism and potential for
adequate tourism infrastructure was also mentioned. Very strong strength is represented by active
fellowships and associations which coordinate cultural, sport, social activities. Hospitality and
friendliness of local residents was also mentioned as an important characteristic which can support the
image of the region as a friendly place ideal for visiting.

Typical weakness of the region is seen in the lack of touristic infrastructure (density and quality of trails
and its bad interconnection, a lack of other types of trails as bridleways and appropriate facilities). The
insufficient communication and ineffective partnerships between local entities is also considered a
strong weakness. Inadequate promotion of traditional product and crafts, lack of financial support,
weak promotion of the whole region as a tourist destination and also lack of interest of some citizens
in regional event were mentioned as other weaknesses.

Conversely, the potential for cycle tourism and agro tourism and increasing demand in this field in
connection with folkloric and cultural traditions are considered as opportunities for the region. Equally
important is the opportunity to seek new forms of cooperation between municipalities, local actors,
public and private sectors. Finally, it is important to use possibilities of a multi-source financing.
Threats are associated mainly with the depopulation and population ageing. The society fragmentation
and fading need to do things together is increasingly perceived. The strong, more active surrounding
regions could be also the important threat.

The final draft of strategic goals for integrated tourism strategy for the “Kyjovské Slovacko — Region
full of Life” is represented by following points. The main key areas for tourism development in the
region are:

- Support local folklore, protection of cultural heritage and spiritual legacy;

- Restoring and maintaining traditions;

- Development of wine tourism;

- Support community life;

- Increase the attendance of local and regional events and festivities;

- Support new tourism infrastructure and facilities;

- Systematic care for the landscape, historical monument etc.;

- Build new tourist destinations and attractions of the region;

- Common promotion of whole region and its components, marketing and mutual

communication within the region;
- Use destination management
- Effectively use of multi-source financing possibilities.

Conclusion

Results aimed to a basic draft of strategic points for integrated tourism strategy for the territory of LAG
“Kyjovské Slovacko — Region full of Life” is possible summarize based on the questionnaire surveys
addressed 45 mayors and activities of two working groups using community planning principles in the
form of roundtables. If we talk about the significance of activation of local partnerships, strengthening
local binding and solving issues based on community planning, all addressed subject believe that all
these components must be fulfilled for the sustainable regional development. Participants in the
working groups point out mainly the bad social communication between individual subjects in the
region. On the other hand, activities in tourism development could be the first example of effective
form of cooperation between subjects and the possibility how to support the image and cooperation
within the region through common destination management and tourism strategy based on community
planning. Local stakeholders also realize that living folkloric traditions, rich cultural history and range of
cultural events complemented by viticulture distinguish their region from the others. Furthermore, all
respondents agree that new programming period brings the possibility of multi-sources financing and
they plan to use this option in the future.
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Souhrn

Komunitni planovani a komunitné vedeny regionalni rozvoj se postupné stava novym pfistupem
v rozvoji regiond v Ceské republice. Prispévek prezentuje priklad vyuZiti principd komunitniho
planovani pfi sestavovani strategie rozvoje turismu na uzemi mistni akéni skupiny Kyjovské Slovacko
v pohybu. Strategické oblasti byly sestaveny na zakladé vysledk( dotaznikového Setfeni (osloveno
bylo 45 starostl) a aktivit dvou pracovnich skupin ve formé kulatych stoli, kde byla diskutovana
problematika rozvoje cestovniho ruchu vregionu za pomoci facilitatora a vysledkem byla SWOT
analyza moznosti rozvoje cestovniho ruchu v oblasti. Z vysledkd vyplyva, Ze region mlze svou image
stavét zejména na folklorni, kulturni a vinafské tradici. Za nejvétsSi nedostatek je povazovana slaba
urovenn komunikace a spoluprace mistnich subjektl. Nejvétsi vyzvou pro region je tvorba kvalitniho
destinacniho managementu, rozs$ifeni vyuzivani principd komunitniho planovani a moznost
vicezdrojového financovani aktivit spojenych nejen s oblasti cestovniho ruchu.
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MAGICAL TRAILS IN CHRIBY MOUNTAINS

Hedvika Psotova
Arvita P spol. s r.o., Pricna 15641, 765 02 Otrokovice

Abstract

Magical trails are common activity of Chfiby Association. The project aims to create a network of trails
connecting the lesser known places at Mikroregion Chfiby. This network bounds other activities such
as vistas, panoramas, landscape, greenery, genius loci.

Key words: : trail network, local initiative, alley

Motto:

Each one of us has his own path he walks, sometimes he is joined by someone left, then he has to

walk alone for some time and so we all walk on year after year until we all meet on the same place.
Jifi Pavlica (2014)

Introduction

Chfiby - original meaning of the word "hills" - is very attractive for the diversity of wandering ways
through the countryside. Numerous expeditions streamed over the Chfiby already in ancienit history.
We can find many tracks here — like archaeological localities, old fortification, rocks, little caves, cairns
and old trails, that most easily discover cycling, cross-country skiing, on horseback or on foot. Along
rails and paths there were always alleys, which long ago was planted as a natural orientation lines,
both in practical and the viewing direction. The hikers and cyclists appreciate today shading trees in
hot summer days, skiers again lee in winter. Existing grown beech tree lines and guided trails
undoubtedly inherently complete the genius loci and legends, which are so typically for Chfiby.

Association supporting local initiatives Chriby

Association of Municipalities Bafice-Velké TéSany, Halenkovice, Jankovice, Kostelany, Kudlovice,
Lubna, Roétin, Vrbka and Zlutava accompanied by significant business partners such as Ranch
Kostelany and company Rudolf Jelinek took aim - support Chfiby, this until recently neglected part of
South Moravia.

Lookout tower Brdo

Construction of a new lookout tower on hill Brdo became the first significant act of Association. The
observation tower stands on the top of Chfiby and is there 23.90 meters high. It replaced the original
wooden tower 20 meters high, which in the seventies expire. The construction was made from top
quality sandstone from a quarry Zlutava and oak wood from local forests. Building was started October
28, 2001 with the foundation stone by scouts from Modra and inaugurated three years later in 2004.

Magical trai I- conception

Magic trails project is realized by members of Association like network of field trips, bike paths, hiking
trails and bridleways. Based on detailed surveys of historical maps and materials were the existing
communication network complemented by historic trails, as well as an established traditional ways and
was designed starfish interconnection for each individual municipality. Lookout tower Brdo is there in
dominant position, from which the paths diverge in all directions.

The concept suggest planting of different green along selected communication path - in forests are
mainly shrubs and lower trees, in the open countryside area long-lived trees and in the foothills of
Chriby traditional fruit trees. There are specific unique panoramic route and places vistas, where the
green framed individual landscape segments. The choice of tree species is strictly governed by habitat
conditions, but preferably are designed Chfiby typical trees, which are tied to the Celtic tree calendar.
The concept also envisages the benefits of fytoncides produced trees that have a positive effect on
the human body.

Implementation of the project

The biggest obstacles represent the property of land. Although municipalities have owned a large
portion of field and forest plots, over time the roads were moving and rutted outside ownership plot.
Therefore is necessary make geodetic land lay out , what is expensive.

Another barrier are protective zones of aboveground and underground network. Planting trees have to
respect the protection zones.
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There is neccesary a lot of cooperation with other users of the landscape - transport, energy, farmers
etc. to reach agreement with such project.

In 2014 were done restoration of landscape greenery on the cadastral Kostelany — three historic
routes including the "fruit", "meadow" and "forest" alleys and new system of oak alleys in Kostelany
ranch.

This year is developing the project "Orientation and relaxing elements mountain bike Halenkovice".
Now, negotiations are underway, connected with trails situated at church property and forests,
managed by Lesy CR.

R

Conclusion

Chriby are rich in natural, historic and cultural attractions. Project Magical trails is based on the
principle of communication - not only the creation of a system of communication routes, but also
communication between members of the association in the preparation and implementation of joint
projects. Myths landscape of Chfiby has great turistical and development potential. Project Magic trails
offers a variety of options how to use this wonderful potential.
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Souhrn

Chfiby jsou bohaté na pfirodni, historické i kulturni zajimavosti. Projekt Magické cesty je zalozen na
principu komunikace - nejedna se pouze o vytvofeni systému komunikaénich tras, ale i o komunikaci
mezi jednotlivymi €leny sdruzeni pfi pfipravé a realizaci spoleCnych zamért. Myty opfedené Chfibské
lesy maji v oblasti turistického ruchu velky rozvojovy potencial. Projekt Magickych nabizi fadu
moznosti, jak tento potencial jesté l1épe vyuzit.

Contact:
Ing. Hedvika Psotova
Phone: +420577 938 161, e-mail: arvita@arvita.cz
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MANAGEMENT OF ECOTOURISTIC RESOURCES IN SOUTHER DOBROGEA, ROMANIA

Marius Popescu
Faculty of Food and Tourism, “Transilvania”University of Brasov, Romania, 148 Castelului Street,
500014, Brasov, Romania

Abstract

Southern Dobrogea is a region in South-Eastern part of Romania located between Danube and Black
Sea Coast. This region has many protected areas where are preserved various components of
environment. The aim of this paper is to identify protected areas as touristic resources and
opportunities of capitalization for educational and scientific purpose, by ecotouristic routes. Ecotourism
offers optimal conditions for motivation of touristic consumption, through education, research,
recreation, and aims to protect and preserve biodiversity and landscapes. Management of these
resources as part of tourism and other touristic attractions can contribute to develop of sustainable
tourism in rural area from Southern Dobrogea.

Key words: ecotourism, education, rural area, Dobrogea

Introduction

Southern Dobrogea is an unit of tableland located in South-Eastern part of Romania, between the
Danube and the Black Sea Coast and it is a territorial system well highlighted. In this territorial system
are two subsystems: natural macro-system and socio-economic macro-system. The natural macro-
system components (relief, soil, water, climate, vegetation, fauna) and character of uniqueness or
originality underlying to development of protected areas in this region. The geographical analysis of
the territorial system is essential in defining the type of regional development, which considers the
achievement of socio-economic and cultural finalities. Ecotourism is a form of tourism related
knowledge and protecting the environment, biodiversity, wildlife, ecosystems focusing on the need to
educate of tourists on environmental issues and means of maintaining it. It is the segment of tourism
that involves traveling over natural areas relatively undisturbed, to admire the landscape and enjoy the
wilds of plants and animals. In areas of ecotourism, living human communities with ancient traditions,
making it necessary to protect local identity and culture for the development of tourism to be beneficial
for these populations. The aim of this paper is to identify protected areas that can be used as
ecotouristic resources. The optimal management of these ecotouristic resources will be a key-factor
for a sustainable rural tourism in Southern Dobrogea.

Material and methods

In order to identify the main touristic attractions in Southern Dobrogea issues were used both, written
sources and cartographic documents and research methodology consists of bibliographic
documentation, field research, identification of protected areas and development of cartographic
materials to highlight opportunities for improvement of their ecotourism purposes. Protected areas as
resources for ecotourism have scientific and educational role can be exploited as touristic attractions
on traditional routes or as main components of ecotouristic trails and circuits with ecotouristic profile.
Mapping of these aspects of natural and cultural heritage has an important role in the diagnosis and
prognosis of sustainable rural tourism in this territory of Southern Dobrogea.

Results

Southern Dobrogea is a Plateau Unit from South-Eastern part of Romania situated between the
Danube and the Black Sea region, a typical platform, with an area of 5335 km?. The altitude of plateau
presents an average of 75-100 m, the lowest plateau of Romania, with tabular appearance and
smooth like a plain, but presents orientation, different slopes and fragmentation, curl and even drop
altitude, with a temperate climate continental with Mediterranean influences in the South-West, and
otherwise arid continental moderate slightly towards to Danube and Black Sea Coast. The flora and
fauna is predominant of steppe, only the South-West area being a number of forests with diverse
floristic composition. The particularities of flora and fauna, the special landforms, fossils with some
stratigraphic value (some with unique value), as well as some interesting caves, imposed declaration
of protected areas. All protected areas from Southern Dobrogea were declared in accordance with the
specific legislation from Romania and are registered at Regional Environmental Protection Agency of
Constanta. In Southern Dobrogea Plateau there are 30 protected areas, with a total area of 12,630 ha,
of which: 2 zoological natural reserves (Techirghiol, Agigea Lakes), 3 botanical natural reserves
(Marine Dunes from Agigea, Forests of Valu lui Traian and Neptun), 10 geological, paleontological,
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speleological of protected areas (Peretii calcarosi de la Petrosani, The neojurasic reef of Topalu,
Fossil Points of Aliman, Cernavoda, Credinta, Movila Banului, the caves of Gura Dobrogei, La Adam,
Limanu, Obanu Mare — La Movile), 15 mixed protected areas (Coastal marine aquatorium 2 May-
Vama Veche, Allah-Bair Hill, Canaraua Fetii, Dumbréaveni, Esechioi, Fantanita-Murfatlar, Hagieni
Forests Bratca, Cetate, Celea Mare-Valea lui Ene forests, Bugeac, Dunareni, Oltina, Vederoasa lakes,
Swamp of stud from Mangalia). Each protected area is in the custody of Local Authorities, Regional
Forestry Department or Dobrogea Litoral - Regional Water Department. The Coastal-marine
aquatorium 2 May-Vama Veche is in the custody of Marine Research Institute from Constanta, The
cave Obanu Mare — La Movile is in custody of Underwater and Caving Explorations Group from
Bucharest and Marines Dunes Reserve from Agigea is in custody of Al. |. Cuza University from lasi.

In Figure 1 are located the protected areas with geological, paleontological and speleological specific:
Botanical, geological, and paleontological natural Reserve Allah-Bair Hill, with an area of 10 ha;
Geological and paleontological natural Reserves as Neojurasic Reef from Topalu (21 ha), The Fossil
Points Movila Banului (11 ha), Cernavoda (3 ha); Paleontological natural Reserves as The Fossil
Points Aliman (11 ha), Credinta (10 ha), Geological natural Reserve as Peretii calcarosi de la
Petrosani (8 ha) and Speleological and morphogeological natural Reserve Obanul Mare si
Pelltera "La Movile" (12 ha).
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Fig. 1: Southern Dobrogea: Geological, paleontological and speological protected areas

In figure 2 is the location of mixed protected areas as important bird areas: Vederoasa Lake (517 ha),
Dunareni Lake (704 ha), Oltina Lake (2290 ha), Bugeac Lake (1434 ha), Swamp of stud from
Mangalia (98 ha) and zoological natural Reserve Techirghiol Lake, wetland of international
importance, 1230 ha.

Figure 3 shows the main mixed protected areas: the scientific zoological and botanical Reserve
Coastal-marine aquatorium 2 May-Vama Veche (5000 ha), Botanical natural reserve Marine dunes
from Agigea (8 ha), Botanical and zoological natural Reserves Hagieni Forest (432 ha, which 207 ha
scientific area) Fantanita-Murfatlar Forest (83 ha, which 67 ha scientific area) Dumbréaveni Forest (316
ha), Esechioi Forest (28 ha), Canaraua Fetii Forest (172 ha) and Archaeological-Botanical natural
Reserve Valu lui Traian (5ha).

Discussion

In the context of world tourism, ecotourism has developed rapidly, attracting tourists with respect for
nature and local culture. Ecotourism is based on the observation of nature, offering distinct touristic
products, specific forms of cultural, scientific and research tourism in areas of outstanding biodiversity
with natural reserves and local communities that have preserved unaltered customs and traditions.
Ecotourism involves leadership, organization and development of tourism in order to do not disturb or
destroy the natural balance, the natural environment with natural touristic resources and cultural-
historical or technical-economical values and achieve their sustainable exploitation.
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Fig. 2: Southern Dobrogea: Bird protection areas
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Fig. 3. Southern Dobrogea: Forests and Forestry protected areas

Ecotourism is associated to natural reserves, which can be found, along with the function of protecting
and preserving and investment for protecting, but also to support for traditional rural economic
development and maintaining social and cultural - historical traditions of local communities. In
association of ecotouristic resources from Southern Dobrogea can be identified trails with ecotouristic
profile. The polyvalent touristic routes offers for visitors protected areas as "ecotouristic resources" or
"destination of ecotouristic consumption", and other touristic resources (cultural, seaside resorts,
recreational areas for fishing and water sports):

A. Ecotouristic route Constanta — Vama Veche: Marine Dunes from Agigea, Techirghiol Lake,
Swamp of stud from Mangalia, Hagieni Forest, Obanu Mare - La Movile Cave and Coastal-
marine aquatorium 2 May-Vama Veche;

B. Ecotouristic route Constanta — Ostrov: Valu lui Traian Botanical Reserve, Fantanita-
Murfatlar Forest, Credinta Fossil Point, Canaraua Fetii Forest, 10 — Esechioi Forest and
Bugeac Lake;

C. Ecotouristic route Baneasa — Topalu — Constanta: Oltina Lake, Dundareni Lake, Alimanu
Fossil Point, Vederoasa Lake, Cernavoda Fossil Point, Movila Banului Fossil Point,
Neojurasic Reef from Topalu and Allah-Bair Hill.
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The touristic management of protected areas requires the following actions:
- Organizing a Touristic Information Centre;
- Efficient setting of entry and exit points of the tourist spaces and reservations, itineraries;
- Organization of tourist traffic by establishing tourist flows, their size, frequency, duration of
visit;
- Arranging the accommodations, food, sports and leisure under specific conditions, specific
resources, with principles of tourism planning and development standards indicators;
- Arranging ecotouristic resources for visiting;
- Restoring landscapes and landmarks with risk of degradation;
- Signaling ecotouristic objectives with facilities and utilities.

Conclusion

Ecotouristic resources creates optimal motivation of touristic consumption through research, study,
recreation, education and must be exploited so as not to distort the environment, landscape, authentic
and especially the lives of animals, plants and local population.

This form of tourism will help to educate of tourists in environmental issues and means of maintaining
it.

Ecotouristic resources are the protected areas considered "raw material' or "destination of touristic
consumption" in which the touristic activity must take into account the protection and conservation of
ecosystems.

It is mandatory the existence of a Tourist Information Center, in order to submit access points and
itineraries, without prejudice to protected elements.

By harnessing of the ecotouristic potential are created optimal conditions for touristic consumption
motivation, research, recreation, education, given the protection and conservation of landscapes and
biodiversity.

The management of ecotouristic resources is an important factor to contribute alongside other
resources with cultural and agritouristic specific, for development of polyvalent sustainable rural
tourism in Southern Dobrogea.
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Souhrn

Cilem tohoto pfispévku je urCit chranéné oblasti, které mohou byt vyuzity i jako zdroj ekoturistiky.
Optimalni sprava téchto ekoturistickych oblasti bude kliCovym faktorem pro udrzeni venkovské
turistiky v oblasti Jizni Dobrudza. Chranéné oblasti s moznosti vyuziti pro ekoturistiku maji védeckou a
nauc¢nou roli, kterou miZeme chapat jako turistickou atraktivitu na plvodnich cestach nebo jako hlavni
slozku ekoturistickych tras a okruhl s ekoturistickym podtextem.

Mapovani prvkld pfirodnich a kulturnich pamatek hraje dulezitou roli pfi stanovovani a prognéze
podminek pro udrZitelnost venkovské turistiky v Jizni DobrudZi. V nahorni plosiné Jizni Dobrudzi se
nachazi tficet chranénych oblasti o celkové vyméfe 12,630 ha, které jsou zastoupeny dvéma
zoologickymi pfirodnimi rezervacemi, tfemi botanickymi pfirodnimi rezervacemi, deseti geologickymi,
paleontologickymi a speleologickymi chranénymi oblastmi a patnacti smiSen&y acute;mi chranénymi
oblastmi. K propojeni téchto ekoturistickych prvkd Jizni Dobrudzi mize byt uskute¢néno v ramci
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stavajicich cest, diky nimZ mohou byt tyto chrdnéné oblasti zpfistupnény jako ,ekoturistické cile* nebo
.destinace urcené pro ekoturismus® v€etné propojeni dalSich turistickych lokalit (kulturnich pamatek,
primorska letoviska, rekreacni oblasti ur€ené pro rybolov a vodni sporty). Vyuzitim ekoturistického
potencialu jsou utvafeny optimalni podminky pro motivaci potencialnich turistd, vyzkum, rekreaci,
vzdélani, vztazené k ;ochrané a zachovani pfirody a biodiverzity. Management ekoturistickych zdroj(
je dalezitym faktorem, ktery pfispiva spolu s dalSimi zdroji, jako jsou kulturni a agroturistice specifika,
k rozvoji polyvalentni udrzitelnosti venkovského turismu Jizni Dobrodzi.

Contact:
Marius Popescu
Phone: +40737205381, e-mail: mpopescu74@gmail.com
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MATERIAL PROPERTIES OF NATURAL MATERIALS IN THE PAVEMENT OF LOW VOLUME
ROADS
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Abstract

Low volume roads have many roles in the landscape, enabling access to forests being one of the main
ones. As forest roads, apart from public roads, run through many national parks and protected areas,
their use for recreational purpose is also very important. These areas often suffer from bad humidity
regime that has bad effect on bearing capacity of subgrade. Moreover, construction activity in these
regions is under close control of environmentalists, conservationists and users, limiting the choice of
technologies and materials used. The reliability, durability and efficiency criteria, however, remain. The
aim of this article is to show the problems accompanying the preparation of an appropriate material
deformation characteristic (Resilient Modulus) that is able to capture the effects of humidity and at the
same time is suitable for use in the numerical model based on FEM (Finite Elements Method) for
design of forest roads contruction.

Keywords: Resilient Modulus, CBR cyclic, soil, capacity limit

Introduction

Low volume roads are known all over the world as LVRs. They are classified depending on the
quantity of vehicles that pass through them and the total weight of them. The most critical case is
passing 400 vehicles whose total weight is of 10 Tn in one shaft. Furthermore, this type of roads have
to deal with big loads but in comparison with public roads, the traffic is much lower.

LVR roads have different functions in the landscape, being the most important enabling access to the
forest, fields and towns apart from the city. Country roads are not only for transport between points
where natural parks and protected areas are located, but are also used for open-air activities such as
trekking or cycling.

The main problem of these roads in those areas is that they suffer from high grades of humidity having
a terrible effect on the capacity of the subgrade. For this reason, the construction of those roads is
limited to certain technologies whose aim is to improve the natural material of the subgrade and other
materials used in the layers of the pavement. However, the fiability, durability and the efficiency criteria
do not vary.

On the other hand, the quality and durability of the pavement depend on mechanical characteristics of
the subgrade and the materials of constructive layers, more specifically on the Resilient Modulus.
Moreover, humidity changes the value of this modulus and it must be compatible with different
numerical model of calculus, especially the one based on FEM for analyzing the deformation of the
pavement and make the simulation of its behaviour depending on the used material. For that reason,
the purpose of this article is to show the verification of the CBR cyclic test developed at Delft
University of Technology that was further modified at Mendel University of Brno for obtaining the
Resilient Modulus.

Theory of Resilient Modulus

Design of constructions is generally based on the knowledge of the value of the Resilient Modulus
(MR). Resilience is known as the energy absorbed by one volume unit of a material while it deforms
elastically. In other words, it is the capacity that a solid shows against stress without suffering big
deformations. It is depicted in the area below the line stress as it can be seen in the Figure 1.

Elastic limit, Sy, is shown in the Figure 2. It can be explained as the maximum stress that an elastic
material can support without being deformed plastically. If the material suffers from higher stresses
than its elastic limit, it will be deformed and it won’t recover its original shape. Once the elastic limit is
reached, if the material continues suffering from stress, it will reach its fracture point, o,, and break
(Figure 2.).

For that purpose, it is necessary to know the elastic limit of the material. If the stress applied to it is
lower, the material will not deform. Nevertheless, it is necessary to calculate the elastic limit of a
material because without that value we cannot construct a road or a structure totally safe.

The elasticity law, known as Hook’s law defines the relation between stress and longitudinal
deformation. So directly is related to the modulus of Young (E). This modulus represents the rigidity
degree of a material. Graphically is the slope between the stress (o) and deformation (g) in figure 2.

-139 -



Moreover, it is applied only until the elastic limit, because in upper points behave of the material
changes. The equations of this law for 3D are the next ones (1):

(02 — v (0y + 02)]

oy — v (0z + 0.)] (1)

£, = E[O’; — V(O—z +O—SI')]

Where:
E = Young’s modulus
Oy = stress applied in x axe
oy = stress applied in y
O, = stress applied in z
¢, = deformation in x axe
g, = deformation in y axe
¢, = deformation in z axe

Soil is an element that has special characteristics, because its behaviour is affected by different
factors, particularly humidity and density. For that reason it is very difficult to predict its behaviour and
describe it accurately. In order to simulate the real behaviour of the soil under load and at the same
time to take into account the mentioned theory, it is necessary to calculate the Resilient Modulus (Mg)
that is equivalent to the Young‘'s modulus and is pobtained from the cylic loading test (Figure 3)
according to the following equation (2) :

M=~ % _%d 2)
&g &g
Where:
Mg= Resilient Modulus [kPa]
04 = major principal stress [kPa]
03= minor principal stress [kPa]
04 = Applied stress [kPa]
€, = Relative deformation [mm]

Cyclic test from the Figure 3 simulates a constant load applied by vehicles on the road during the
traffic.

Cyclic test for the determination of the Resilient Modulus

The design of roads in the Czech Republic is based on the empirical characteristic of CBR (CSN EN
13286—47). CBR test was put into practice for the first time in the 1930s in the United States of
America. At the begining, this test was used for designing the thickness of construction layers.
Obtained result is the percentage of CBR from the comparison between applied force to analyzed
material by a plunger in a defined depth and a standard gravel. According to he Czech law TP 170,
the elastic modulus for the design of roads can be obtained from CBR with the next equation (3):

Erp =176« CER" (3)
Where:
E+p = Design modulus (MPa)
CBR = California Bearing Ratio (%)

The modulus taken from the value of CBR does not respect the nature deformation characteristics and
it is not equivalent to the Young'‘s modulus.

According to the American Association of State Highway and Transportation Officials (AASHTO),
cyclic load tests are considered to be the most appropiate way of obtaining Mgr. There are different
ways of obtaining this modulus from which the most complex is the cyclic triaxial test (CSN EN 13286-
7), which consists of applying pressure to a cylindrical sample of soil in horizontal direction.
Afterwards, horizontal and vertical deformations are measured with transducers and value of Mg (2) is
obtained, Poisson’s coefficient as well. Due to high investment and length of the test, it is not
commonly used.
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As an alternative to this test, some Dutch investigations (Molenaar, 2009) conclude that Resilient
Modulus could be obtained from the CBR test. This test consists of applying stress with a plunger to a
cylindrical sample during some cycles. In other words, the plunger starts applying pressure until
reaching maximum stress or maximum penetration and after it comes back until the contact with the
sample is over. An this point, the first cycle will be finished and if cyclic test is desired, the process will
be repeated starting a new cycle. The machine will repeat cycles until the elastic deformation is
constant. For the Resilient Modulus (Mg), the next equation (4) is used:

Cyb 1— u“* iopa
Mg = { - } (4)
Where:
Mg = Resilient Modulus of the soil (MPa)
M = Coefficient of Poisson of the analyzed material
Ta = applied pressure by the shaft
a = plunger’s ratio
w = measured elastic deformation
C4 =1,797 if the mould slips; 1,375 in case of total friction
C, = 0,889 in case of slip; 1,286 if total friction
C; = 1,098 if slips; 1,086 in case of total friction

Results of CBR test

With the purpose of verifying the value of Resilient Modulus obtained in CBR cyclic test, some tests
were carried out with subgrade materials obtained in seven different rural roads. The tests were
performed in geotechnical laboratory at Mendel University in Brno (Czech Republic) and in
geotechnical laboratory GEOSTAR, s.r.o. From each road 10 profiles were taken and from each
profile 6 different samples. Altogether, more than 400 cyclic tests were performed. For all materials, a
classification was made based on Czech laws (CSN 73 1001). Optimum humidity (Wop) and maximum
density (pamax) Were also taken from Proctor Standard and stress during test CBR standard (Table 1).
The verification of the Resilient Modulus determination was performed on the basic cyclic CBR test
based on a Dutch theory of repeated loading during a constant penetration of a plunger. The
described is marked as test T2, because it follows the standard CBR test T1. The plunger starts
applying stress until that penetration and then it returns. Stress during test T2 (0,) is too high so the
reached values exceed the capacity limit of the soil. The exceeding of the capacity limit of the soil was
observed also at the end of the standard CBR test as seen in Table 1 ocggs.

As cyclic test T2 exceeds the capacity of the soil, Resilient Modulus and Young’s modulus cannot be
calculated correctly. For that reason, test T3 was developed at the Mendel University in Brno in
cooperation with geotechnical laboratory GEOSTAR, s.r.o.. In this test, the main difference is that
applied stress is defined by the maximum capacity limit of the soil. In examined case the applied
stress is of the soil was 210 kPa (Table 2) and maximum deformation can be obtained.

Conclusion

Data obtained from CBR test shows clearly that test T2 according to Dutch theory cannot describe
correctly deformation behaviour of soil after the application of load because limit is exceeded.
Whereas test T3 simulates real conditions that roads suffer while vehicles pass through them and it
also respects the maximum capacity of soil. The value of Resilient Modulus corresponds to
requirements of numeric models based on FEM method.
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Souhrn

Nizkokapacitni vozovky LVRs v sobé zahrnuji jak cesty u€elové, vozovky lesni a polni dopravni sité,
tak i komunikace vyuZivané k volnoCasovym aktivitam. Na rozdil od vefejnych komunikaci,
nizkokapacitni vozovky prochazi fadou chranénych uzemi, kterd se €asto vyznacuji slozitym vodnim
rezimem s negativnimi dusledky na unosnost podlozi, na druhé strané disponuji vysokym rekreaénim
potencialem. Tim se zuZuje prostor vybéru technologii i materiald pro vystavbu vozovek. Sou¢asné
vSak zustavaji vysoka kritéria na spolehlivost, zivotnost a finanéni efektivitu. Kvalitni spolehlivostni
navrhy konstrukci se jiz neobejdou bez vypocetnich numerickych modell a vystizném stanoveni
potfebnych materidlovych charakteristik, zvlast€¢ modulu pruznosti podlozi, ktery by adekvatné
reagoval na zmény vlhkosti podloZnich zemin, a sou€asné byl kompatibilni s pouzitym numerickym
modelem.

Témto pozadavkim vyhovuji moduly pruznosti (Resilient modulus MR) stanovené z cyklickych
zatéZovacich zkousek, pfi kterych je simulovano zatizeni opakujici se dopravou. Jedinou zkouskou
pro jeho stanoveni je cyklicky triaxialni test, ktery je ov8em pro svoji naro€nost v bézné praxi, zvlasté v
navrhu vozovek LVRs, nedostupny. Alternativni zkouskou je od roku 2008 i cyklicky test CBR, ktery
byl testovan a rozvijen v laboratofi Mendelovy Univerzity v Brné a v geotechnické laboratofi
GEOSTAR, s.r.o. Brno. Cyklicky test CBR prfedstaveny nizozemskou univerzitou Delft University of
Technology je zalozen na opakovaném zatézovani pfi konstantni penetraci. V textu byl znacen jako
test T2. V pribéhu ovéfovani jeho realizace byl modifikovan na test T3, kdy opakované zatéZovani
bylo provadéno za konstantniho napéti. K modifikaci pavodniho testu doslo z dlvodu prekraéovani
hodnot napéti na penetraCnim trnu pfi testu T2. Byly zjistény hodnoty napéti, které vice jak
desetindsobné prekraduji hodnoty unosnosti sledovaného materialu. Test T2 byl tedy upraven na
zatéZovani pfi konstantnich hodnotach napéti, které jsou stanovovany dle maximalni unosnosti
zeminy Ry4. Modul stanoveny stanoveny timto zpusobem pfed poruSenim zeminy, na intervalu
budouciho zatiZeni splfiuje poZzadavky kladené na tuto veli¢inu
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Fig. 3: Resilient Modulus obtained from the CBR cyclic test
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Tab. 1: Results obtained from cycli CBR test T2

Wop P O2 Mg2 Ry OcBR5
Soail Profile | Clasiff. [%] [kgm™] kPa MPa kPa kPa
P-1 F8 CH 24,8 1471 1364,1 133,1 246,8 924
Borovice P-2/3 | F5ML 15,1 1780 1523,6 172,8 370,2 | 3628,2
P-4 F6 Cl 16,4 1752 1429,4 195,2 308,5 | 2814,8
P-6 F6 Cl 16,7 1747 1331 172 308,5 2488
P-1 F8 CH 24,6 1492 748 81,7 246,8 1305,1
P-2 F2 CG 23,1 1548 710,3 81,8 370,2 1291
Navojna P-5 F2 CG 24,6 1475 863,6 252,2 370,2 1606,3
P-9 F8 CH 21,3 1626 1184,8 376,9 246,8 1666,7
P-10 | F8 CH 20,3 1610 1977,6 300,5 246,8 3052
P-1 S4 SM 14,4 1847 1554,2 180,8 313,6 | 5012,5
P-3 S4 SM 12,9 1878 680,8 63,3 313,6 | 2892,7
P-4 G4GM | 16,2 1769 249 38,8 2947 8474
Nove P-5 S3 SF 15,3 1723 1043,3 101 53 4466,7
Mesto P-6 S4 SM 15,7 1757 1217,2 142,8 313,4 | 3346,8
P-7 S4 SM 14,6 1860 4141 39,4 3134 1043,4
P-8 S4 SM 13,3 1881 12274 161,8 313,6 | 25729
P-9 S3 SF 13,4 1784 1402,9 100,8 54 5627.,4
P-10 | S4 SM 15,4 1708 490,7 471 313,3 1255,6
Rasna P-3 S4 SM 14 1852 14221 337,2 313,3 | 35074
P-6 S4 SM 12 1938 1126,5 156,1 313,7 | 4835,2
P-2 F8 CH 22,9 1594 443,6 46,4 246,8 692,6
P-5 F8 CH 22,2 1572 797,2 11,7 246,8 1177,5
P-6 F8 CH 23,5 1576 583,6 98,4 246,8 7354
Kultury P-7 F8 CH 22,8 1576 436,2 447 246,8 657,3
P-8 F8 CH 20,8 1630 702,9 66,7 246,8 1273,3
P-9 F8 CH 27,3 1493 380,2 51,7 246,8 526,1
P-10 F6 Cl 25,5 1492 2874 21,9 308,5 468,6
Kubenka P-4 G4GM | 11,5 1988 114,9 11,9 2951 2977
P-6 G4GM | 11,5 1970 160,6 17,1 295 398
Tab. 2: Results obtained from cycli CBR test T3
Wop p 0y Mg2 03 Mrs Rg OcBRs
Soil Profile | Class. | [%] | [kgm®] | MPa Mpa | Mpa | Mpa kPa kPa
P-7 G4GM | 9,8 | 2134 | 400,8 45,6 36,8 | 294,8 | 1043,4
P-8 F4CS | 114 | 2171 847,2 39,7 99,8 | 308,5 | 1689,5
P-10 | S4SM | 11,2 | 2043 | 438,6 22,2 210 21,7 | 3134 | 7943
Kubenka | P-11 F3MS 13 2079 386,1 38,7 27,8 | 370,2 | 810,5
P-12 | S5SC | 59 | 2250 | 4156 59,5 61,9 | 323,5 | 2064,6
P-13 | F3MS | 5,3 | 2202 539,4 66,7 34,3 | 370,2 | 1674,1
P-14 F4 CS 10 2126 649,9 79,8 118,5 | 380,5 | 1566,5
Contact:
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Phone: +420 545 134 524, e-mail: lenka.sevelova@mendelu.cz
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Abstract

The presented methodology is a simple tool for assessment of coppice biotopes suitability for species
bound to coppice defined environments. User of the methodology can choose one of three standard
models of coppicing and two models of coppice-with-standards management. Models of management
are specified by: a) length of production cycle (rotation period), b) interval between cutting
interventions, c) intensity of cutting interventions. User can, with respect to interpretation of physical
parameters effect and environment characteristics as a result of the management model, assess
response of selected species or group of species to the development phases of forest. The result of
evaluation is if standard model of coppice management are for assessed species: a) suitable, b) partly
suitable or c¢) unsuitable. When the standard models are partly suitable for selected species, the user
can define problematic phases of forest development and propose alternative ways of management
with using the starting points of the models. There are also examples of reaction of selected species
on standard coppice models presented in the methodology.

Key words: coppice, coppice-with-standards, biodiversity, management

Introduction

The renaissance of interest in coppicing can be seen at present. Coppicing was accepted as the
relevant approach to forest management at past but especially in consequence with requirement of
wood production intensification the coppicing was abandoned in most of forest management units.
One of the arguments for repeating introduction and using of coppiced forest not only in Czech
Republic is among others effort to forests biodiversity strengthening. Increasing proportion of coppiced
forests should cause increasing proportions so called bright or opened forests (Buckley 1992; Harmer,
Howe, 2003). The production of fuel wood and high-quality wood sections from coppiced forests is
also important argument (Kadavy et all,. 2011). Although the principles of coppice management are
generally known (Konsel, 1931; Polansky, 1947; Utinek, 2009; Kadavy et all. 2011), reaction of most
of the organism’s species fixed on coppice defined environments has been still the great unknown
variable. The ambition of presented article is to present easy tool proposed by authors for
simplification of biotopes suitability assessment just for those organism’s species whose are fixed on
coppice defined environments.

Materials and methods

Methodology is designed for important organism’s species potentially occurring within the forest sites

where coppicing can be carried out. As for the coppiced forests on this sites, they are planned to be

planted in certain proposed management models of coppicing in frame of presented methodology.

As important organism’s species should be selected those organism’s species which meet criterions

as follows:

e represent wider group of species or in optimal case are representatives of some specific
communities

e their importance in the field of nature protection is given generally for example by their including
to the lists of protected or rare species according to different documents (e.g. Prochazka (2001);
Farka¢ a Kral (2005); Grulich (2012); Direction no. 395/1992; appendix Il of the Directive
92/43/EHS etc.)

Forest sites suitable for coppicing are presented in following table (tab. 1).
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Tab. 1: Forest sites suitable for coppicing

Site Quality Site type Target management
(forest typology) group

excellent 1L, 2L, 1U, 3U, 3L, 5L 19
1H, 2H, 1B, 2B, 1D, 2D - excl. exposed types 25

1w, 2w, 1V, 2V, 10, 20, 1S, 2S 25

1T,1G 25

3S, 3B 45

3D, 3H, 4H 45

very good 1N, 2N, 1A, 2A (pure types), 1C, 2C, 3C, 3N, 4N (exposed types) 21
2M, 2K, 3M, 2S, 2B, 2D 21

1P, 2P, 1Q, 2Q, 3Q, 4Q, 3P 27

3C, 4C, 5C, 3A, 4A 31

3W, 4W 35

3N - excl. pure types, 3F, 4F 41

3K, 3A, 4A - exposed types 41

4H, 3S, 4S, 3B, 4B, 3D, 4D 45

3V, 4V - excl. waterlogged types, 30, 40, 4P, 3P 47

good ™ 13
1K, 2K, 11, 21, 2M, 3M - excl. exposed types 23

1S, 28, 3K, 31, 1C, 2C, 3C 23

3K, 3l - excl. exposed and pure types 43

3S, 4S - pure types 43

The goal of the methodology is to give following possibilities to its user:

1. to present forest development stages (phases) according to the standard management models
in coppiced forests on the level of forest stand

2. to assess reaction of important organism’s species to the particular forest development stage
defined by the management model of coppicing

3. to define if standard management model in coppiced forest are for assessed organism’s
species:

a) suitable - it means that standard management model can be used

b) partly suitable - it means that standard management model if is necessary to use must be
adjusted regarding to assessed organism’s species requirements

C) unsuitable

Results

The methodology procedure is divided to following steps:

1. selection of standard coppice management model or models

2. selection of the important organism’s species or group of organism’s species

3. definition of reactions of important organism’s species or group of organism’s species to the
standard coppice management model or models

4. results interpretation and management recommendations proposal

User of the methodology can work with several standard coppice models defined within the
methodology. Then user have to select the length of rotation period of coppiced part of forest stand. It
is recommended to use the length of rotation period from 10 to 30 years (40 years in maximum).
There is a generally rule stated that if the forest site is reach (has higher quality) the length of rotation
period of coppiced part of forest should be low and vice versa. Selection of the important organism’s
species or group of important organism’s species should follow the rules given above (chap. Materials
and methods) and should be done by the expert or experts with local experiences in ideal case.

The reaction of the important organism’s species or group of important organism’s species in relation
to the forest development stage (phase) according to the presented coppice management models
have to be assessed by user according to the scale of proposed typical reactions of organisms to the
environment conditions (see tab. 2).

For mentioned methodological procedure steps the basic template have to be used (see fig. 1). The
proposed reaction of species or group of species is entered to it.
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The result coming from the assessment carried out in the basic template is the statement of biotope's
conditioned by using of some management model suitability for particular species or group of species
life.

Tab. 2: Proposed typical reactions of organisms to the environment conditions in relation to the
management models

Grade Blotope S,Su.'tab”'ty for Reaction to the management model
organism'’s life
1 Conditions better than optimal Management rnodel prowdes conditions leading to
potential expansion of population
Management model provides optimal conditions for the
2 Optimal conditions species existence leading to potentially optimal status of
population
3 Indifferent conditions Spemes _have no reaction to the management model’s
interventions
4 Negative conditions Management medel prowdes conditions leading to
potential decreasing of population
5 Lethal conditions Management_ model proyldes conditions leading to
potential decline of population
MModel hospodafeni:
Vybrana skupina organismi:
Druh Vyvoj lesa v letech (faze)*
1]2]3]4]|35]s|7]8]o]10]11|12]13]14|135]16]17]18]18[20]21]22(23]24]25(26(27]28( 29|30
Fig. 1: Reprint of basic template of methodology
Conclusion

Article introduces methodology of coppice biotopes suitability assessment for organism’s species fixed
on coppice defined environments, where authors’ main goal was to create simplified tool for
assessment of biotope’s determined by coppicing suitability for important organism’s species.

The methodology procedure is divided into following steps:

1. selection of standard coppice management model or models

2. selection of the important organism’s species or group of organism’s species

3. definition of reactions of important organism’s species or group of organism’s species to the
standard coppice management model or models

4. results interpretation and management recommendations proposal

User of the methodology can work with several defined coppice management models. For important
species reaction assessment so called basic template have to been used. The template is used for
actual suitability of biotopes assessment with using five grades scale (from 1 - living conditions of
important species better than optimal to 5 - lethal living conditions of important species). Methodology
also recommends forests sites suitable for coppicing wit differentiation from good to excellent. It is
supposed that methodology can serve as tool for the nature protection managers and field workers.
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Souhrn

Clanek predstavuje metodiku hodnoceni vhodnosti biotopti nizkého a stfedniho lesa pro druhy
organism( vazané na tato prostfedi, kdy cilem autord bylo vytvofeni jednoduché pomdcky pro
hodnoceni vhodnosti biotopl nizkého a stfedniho lesa pro vyznamné druhy organismU vazané na tyto
hospodarské tvary lesa.

Vlastni metodika hodnoceni se sklada z nasledujicich na sebe navazujicich €innosti:

¢ vybér standardniho modelu nebo modeld hospodareni v nizkém a stfednim lese,

stanoveni vyznamného druhu nebo druhg,

definice reakce vyznamného(ych) druhu(t) na model(y) hospodareni v lesnim prostfedi,

kumulace vyznamnych druh(l podle typu jejich reakce na stav a vyvoj prostfedi,

interpretace vysledkll a navrh managementovych doporuceni pro vybrany druh ¢&i skupiny
vyznamnych druha.

Uzivatel metodiky ma moznost vybéru ze tfi standardnich modell nizkého lesa a ze dvou modelu lesa
stfedniho a ma tak k dispozici dostatek informaci k tomu, aby mohl adekvatné posoudit reakci
vybraného druhu ¢&i skupiny druhd na konkrétni vyvojovou fazi modelu hospodarfeni. K hodnoceni
moznych reakci vyznamnych druhl na modelem hospodafeni vzniklé biotopy uzivatel metodiky
pouziva “zékladni formulai metodiky”. Ten slouzi k hodnoceni aktualni vhodnosti stavu biotopu pro
vyznamny druh s vyuZzitim pétibodové stupnice hodnoceni (1-podminky nad ramec optimalnich az 5-
likvida¢ni podminky druhu). V pfipadé nutnosti hodnoceni reakci vétsiho mnozstvi vyznamnych druhu
na uzivatelem zvoleny model hospodareni je doporu€ovano pouzit tzv. kumulace druhd. Metodika
doporu€uje vhodna stanovisté¢ pro hospodafeni ve tvaru lesa nizkého a lesa stfedniho.
Predpokladame, Ze své uplatnéni nalezne metodika predevsim v fadach pracovnikd se zaméfenim na
ochranu pfirody a krajiny, dale u odborného lesnického personalu véetné pracovniki hospodarské
Upravy lesu a statni spravy lesq.
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Markéta Braun Kohlova, Jan Melichar, Katefina Kaprova, Hana §kopkové, Vojtéch Maca
Charles University Environment Center, José Martiho 2/407, 162 00 Praha 6, Czech Republic

Abstract

In most European countries, visitor monitoring is a well-established tool for protected areas
management. Increasingly, the management of protected areas in the Czech Republic has led to a
growing demand for high-quality data on visitors. There exists a wide variety of methods of visitor
monitoring, but the most frequently applied ones in the Czech Republic are the automatic and
personal counting — usually ignoring other alternatives.

The study presents a systematization of visitor monitoring methods employed in the Czech and foreign
protected areas, together with a discussion on the survey purposes, strengths and weaknesses of the
data collected using particular methods. The aim of the study is to increase the portfolio of considered
visitor monitoring options in the Czech setting. We hope to enhance the discussion on the application
of monitoring methods and conditions under which they allow to produce high-quality data and to show
which method may prove useful in each specific monitoring task, considering the characteristics of the
protected area, visitor population and the purpose of the survey.

Key words: visitor survey, visitor counting

Introduction

Management that keeps in balance care of precious natural localities and species and offers of
recreation is the basic prerequisite for sustainable tourism in protected areas (PA). However, such
management requires information about the numbers of visitors, their characteristics, activities,
attitudes and opinions. Therefore demand for high-quality data on visitors has increased and it raises
the question which monitoring method to use. Therefore we aim at a comparison of available visitor
monitoring methods with respect to their representativeness, detail of the provided information,
usability for spatial and temporal aggregation and thus suitability for a monitoring action with particular
purpose in the Czech setting.

There exists a variety of methods of visitor monitoring, but the most applied in the Czech Republic are
the automatic and personal counting and on-site questionnaire survey. The automatic counting has for
instance been applied in the KrkonoSe National park (KRNAP), PLA Beskydy, PLA Jeseniky and
several information centres in protected areas. The personal counting has been repeatedly applied
between 1997 and 2010 in Sumava National Park (NP) and Podyji NP (Najmanova and Ciha¥, 2006).
Also several questionnaire surveys have been conducted on-site with the aim to investigate visitors’
attitudes and perceptions, their socio-demographics or e.g. environmental awareness (Kolpron, 2005,
Trebicky and CihaF, 2006, Gérner and Cihat, 2012) or generally on tourism with focus on satisfaction
with local services (CzechTourism, Ipsos Tambor 2009; 2014). To our knowledge the only off-site
survey was conducted in PLA Jizerské hory by Melichar and Urban (2008). From the new monitoring
methods mobile signalisation data have been applied but mostly for the monitoring of visitors of
cultural heritage sites, an exception is The monitoring of thenumber of visitor's in Kvilda by mobile
signalisation data in 2012 and 2013 (CE-Traffic a CzechTourism, 2013).

Despite the available data on visitor numbers and their characteristics any systematic comparison of
monitoring methods has been so far missing. Therefore we aim at a systematization of visitor
monitoring methods that may be applied in the CR for the visitor monitoring in protected areas. Our
analysis is based on the experiences from other countries and preliminary results of an empirical study
on tourism in two PA localities, i.e. Hruboskalsko in PLA Cesky raj and the central part of Sumava NP.
In this study several monitoring methods were applied simultaneously to compare so that their
usability for different monitoring purposes and measurement accuracy could be compared.

The purpose of the monitoring and available methods
Before any administration starts planning visitor monitoring action it should be clear what the purpose
of the data collection is. The following purposes are most frequent (adapted from SEPA, 2007):

1) Monitoring of visitors in localities with endangered species and habitats;

2) Monitoring of spatial distribution of visitors into an area for identification of: a) crowded
localities; b) localities with colliding activities (e.g. bicyclist and hikers); and c) access to
various performance groups;

3) Monitoring of demand for visitor infrastructure (parking places in particular);

4) Monitoring of demand changes due to regulatory or marketing measures;

5) Monitoring of potential changes in recreation demand.
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Depending on the purpose the monitoring may focus on changes of natural objects, visitor numbers,
spatial and temporal distribution, recreational activities, visitors’ characteristics, attitudes, etc.
(JeleCkova, 2012; Muhar et al., 2002).

There are several typologies of visitor monitoring methods in the literature. SEPA (2007) distinguishes
the monitoring primarily according to: i) the place of data collection, i.e. on-site and off-site; and ii) the
source of the data and used technologies: a) indirect, b) direct and c) automatic methods of
monitoring. Another typology distinguishes the type of the monitoring data, i.e. a) qualitative, b)
opinion, c¢) quantitative (Cope et al., 2000; Melville a Ruohonen, 2002). On-site monitoring is a
counting or questioning of visitors, who could be found at the time of monitoring on the target area.
Such monitoring is especially suitable for investigating the current loads on tracks or experiences from
the current recreation. Contrarily, the off-site questioning is the survey of the general population and
thus also those who do not visit the area.

Indirect monitoring methods are based on the manifestation of wearing out (of tracks, pathways,
vegetation) or data that have been collected for other purposes (sold entrance or parking tickets,
visitor books, etc.). Direct methods are based on manual observation by personnel; automatic on
mechanic or electronic counters.

Whereas quantitative monitoring aims only at numbers of visitors (collected manually or automatically,
with or without video recording), the qualitative investigates also visitors’ characteristics, perception,
opinions and wishes.

The methods employing the new information and communication technologies (ICT), such as GPS or
signalisation data from mobile operators has become more common in last years (CE Traffic
a CzechTourism, 2013, Eurostat, 2013). Since the particular examples of the methods come under
more than one from the above mentioned categories, to facilitate the orientation we systematize them
into Table 1.

Tab. 1: Available monitoring methods in protected areas

Ref.: SEPA 2007 Melville a SEPA 2007 Adapted from (LVAF 2012)
Ruohonen 2002
Sampling Type of data Data source Examples of methods
type and technology
Sample plots
Other Photo and video monitoring of objects
Indirect Visual monitoring of objects

Records collected for other purposes (visitor books, parking data, sale
of tickets, etc.)

Quantitative |Manua| observation of visitors from land / personalized monitoring |
On-site Manual observation of visitors from air
Opinion Direct Questionnaire survey

|Persuna| interviews (face-to-face) |

Qualitative Questionnaire survey

|Persuna| interviews (face-to-face) |

|Autumatic counter visitor monitoring |

Mixed Quantitative Automatic Location monitoring with GPS technologies

|Munituring using mobile signalization data |

Quantitative /

qualitative / Other
Off-site opinion Questionnaire survey - off site
(general Quantitative P ——. Numbers of visitors of web-pages, QR-codes, number of geo-cache
population) registrations, positionin of photos, blog and visited trails on web, etc.

Further we compare five most prominent types of visitor monitoring methods: i) automatic counter
monitoring, ii) personal monitoring and iii) personal interviews, iv) off-site questionnaire survey, and iv)
monitoring using mobile signalisation data.
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Comparison

The essential question for the optimal use of visitor monitoring is what the data collected by means of
the particular method represent. The aufomatic counter (and mostly also personal monitoring) counts
numbers of passing through a profile, i.e. “pairs-of-feet”. It means that if we want to know the numbers
of unique visitor on-site, the counted number needs to be corrected for repeated passings of the same
visitor. For instance from our counting profile at the entrance of Prasilské Lake in Sumava NP (Li&¢&i
diry) the automatic counter (on Sunday 10" August, 2015) provides the number 465, whereas the
personnel counts only 290 unique visitors either coming from or leaving to the profile. Thus the
division factor is 1.6 at this particular profile. However, the division factor is mostly un-known, and
another monitoring method must provide it. The double counting is a significant issue for aggregation
of the counts for both a larger area — because the same visitor passes more monitoring profiles - and
a longer time period— because (s)he passes the same profile repeatedly. Still the numbers from the
automatic counters are good indicators of the load on a particular track that can be used for
optimisation of environmental stress or crowding problem in particularly localities. Moreover, it is the
most suitable method for long-term counting and seasonal variations since the length of the monitoring
period has a relatively limited effect on the costs.

The personal monitoring does not differ in representativeness from the automatic counter. lts main
advantage is that it allows collecting more detailed data. Thus we know that the total number of 307
visitors at Prasilské Lake on a concrete day came in 126 groups, i.e. with average group size 2.44,
and that 9 out of these groups brought small children unable to walk the whole trip. Moreover the
personal monitoring at a profile with two entrance tracks, such as Prasilské Lake, allows counting all
visitors that would otherwise require two automatic counters. However since the costs for personal
monitoring rise proportionally to the number of (person-) days this method is suitable only for short-
term monitoring.

Contrarily to both the above described methods the personal interviews on-site represents just visitors
of the area. Since it is impossible to make interviews with everybody the sampling poses the major
pitfall of this method. To create a representative (random) sample a sampling frame is required, i.e. at
least estimated numbers of visitors at individual localities of the area in question. This is even more
complicated in large areas such as central part of Sumava NP, where are innumerable localities (and
entrance profiles). And as the lack of information on visitors is the dominant reason for the monitoring
these numbers are mostly unknown. Even if we succeed to sample randomly we face the problem of
overrepresentation of frequent and long-term visitors, since these have a higher probability to be
sampled. The sampling difficulties together with the endogeneous stratification problem, i.e. that the
sample includes only people who are just present in the locality and who are more probably keen
visitors of nature, may inflate estimated recreation values for the locality (Gonzéalez-Sepulveda,
Loomis 2010). Yet, assuming we have a representative sample, then the personal interviews on-site
enable to investigate visitors’ experience, recreation quality perceptions, etc. and importantly
information on spatial distribution in the area, use values of the respective ecosystems’ services and
recreational demand of the visitors. Furthermore the on-site interviews represent the less expensive
variant of the visitors’ survey.

The unbiased estimates of recreational demand of a broader region population, investigation of
determinants of and barriers for the visit and non-use values of ecosystem services are the main
justifications for off-site questionnaire survey. The data collected at households are representative for
the general population and thus it is not necessary to correct the (willingness-to-pay and other)
estimates for the above described sampling biases. On the contrary only the off-site gained values
allow correcting the on-site estimates also for preferences of non-visitors. The representative data on
more than one visited localities, frequency of visits and their duration enables both spatial and
temporal aggregation of visits. The biggest drawback of the methods is that even a large sample from
the general population - let say population of the Czech Republic - contains relatively small share of
the people who have recently visited the area of interest. In our study 19% (N=345) and 18% (N=330)
of the total sample (N=1800) visited Hruboskalsko in PLA Cesky raj and T¥ijezerni moor in Sumava
NP, respectively during the summer season 2014. Thus the estimates for the group of visitors of the
area(s) in question may be less robust than from the on-site survey. To minimize the problem of small
share of visitors the off-site survey requires a larger sample which makes this method relatively costly.
The last method included is a relatively new method, i.e. monitoring using mobile signalisation data.
The data collected by mobile phone operators aim at (anonymous) representation of unique visitors.
Obviously a recalculation is needed so that the data on the presence of the particular mobile phone
users in the monitored areas could be related to the general population. Even though the recalculation
procedure raises concerns about the representativeness of this method, its potential lies in coverage
of larger areas and possibility to discover the trip duration, visitor’s residence and spatial distribution of
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the visit in a large-scale. In our study we monitored cross-visits in cadaster area of four municipalities
in Sumava NP: Modrava, Kvilda, Prasily and Stozec. For instance the Modrava area covered the area
which would have to be monitored by at least 7 automatic counters. Since unique individuals are
monitored the method is also suitable for temporal and spatial aggregation of the total number of
visitors. The data collection may be administered “from the table”. The costs and information on the
visitors and uncertainty regarding the recalculation of the data are so far the major impediments for a
broader utilization of this method. More detailed comparison of all described methods is in Table 2.

Tab. 2: Strengths and drawbacks of visitor monitoring methods

P Personal Interslows Questhonnaire survey
oourter monktering - oresite - off-site:

Most sinable for.. Teng-tems shart-t=rm Invzstigeticn of users’ ewparlancs,  idantflootion of determingats of
caunting af counting of apiitans, wishes, ase waoes of iz, incl, bomiors substthational
vlsitars on dracks  wisihors, growps ooasy recreatianm di d  affects, recrectional demrand,
il SRR wnd their anid spatial disrrbunian v o rander  pan-use vnues of eocspstems
wariafian ehiwimetenalics area

Evmluation criteria:

I. Raprassntative far... Wiciters am A track: Wisitors en A wisitre on & ack Genaral populatisn af & regian,
fpains ol [rel® Tk “pairs ol wn, Ceeih Repablic

([Tl
sampling and 1t pitfals Mo Mo Wos - nocessitatas sampling frame.  Yes - possibiy raprasantativa fFor
i.g. e timated visitor numhars that  @wary bypes of wisitors and non-
are nften unknown: systemalic uisitars; sl share of visiters of
sampling vvepepresents heguenl e e in quesion in e
wisifors pabonal sample

Il, Dwtmil of tha information:

Directien Wes ey s Mo

Group size Hix ok Yos ek

roup structure Mo fes Tes fos

City’ county of origin N Fda Yos ey

Hikers us. higyrlist A Wan L Fon

Irp duration W Pdo Yoo o

Trip bregquency He Fo L L

Apatial distibution in ceall-
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spatial dls1|1bu|:mr|_|n large- Mo Ha Yos Yes
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Il &ggregation:

spabial [e.g MP Sumaval Mot possible due Motpostible due Possible IF the data an all visibed Fassible If the data on all wsited
o doubla caunting to douhle Iocalitles are collectad, so that the  lecalifes are collacted, 50 that
prahlam enimbing roints fauld he ramactad for doukle the counts enidid he comarctad for
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doukde counting corrected for double counting

Discussion

The decision for a particular monitoring method should further consider its accuracy. This issue raises
another relevant questions such as if the automatic counters really include everybody, if it is suitable
for the profiles of interest, whether the personnel manages to notice all people who pass most
crowded profiles. Unfortunately these issues are out of scope of this paper. They will be however
taken into account in the methodology of visitors’ monitoring planed as the main outcome of this
project.

Conclusion

The paper compares five direct visitors’ monitoring methods that may be considered by the
management of protected areas. Their characteristics with respect to representativeness, detail of the
information and aggregation potential and thus suitability for monitoring actions with different purposes
are discussed.
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Souhrn

Tento ¢lanek porovnava nejCastéji pouzivané metody monitoringu navstévnosti zvlasté chranénych
uzemi, tj. automaticky monitoring, osobni monitoring, osobni rozhovory v misté, dotaznikové Setfeni
obecné populace a monitoring s vyuzitim signalizaénich dat mobilnich operator(. Tyto metody jsou
porovnany z hlediska toho, co sebrané podty reprezentuji, v jakém detailu sbiraji data a nakolik
umozniuji agregaci v ¢ase a prostoru. Monitoring s vyuzitim automatickych a osobnich scitacu
poskytuje data o ,parech nohou®, které prochazeji po monitorovanych stezkach. To pfedstavuje jista
omezeni agregace téchto poCtl v Case i prostoru. Pocty unikatnich navstévnikl, které Ize dobre
agregovat, ziskame nejlépe s pomoci dotaznikového Setfeni obecné populace anebo ze
signalizac¢nich dat mobilnich operatoru. Dotaznikové Setfeni navic pfedstavuje nejlepSi zplsob sbéru,
chceme-li identifikovat bariéry navstév, rekreacni poptavku a ne-uzitné hodnoty ekosystému. Hlavni
kladem osobnich rozhovort v misté rekreace je vysoky detail ziskanych dat, moznost zjisStovani
prostorové distribuce navstévnosti v malém uzemnim detailu a relativné nizsi naklady.
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Abstract

The paper describes a methodical procedure, which will be used to deal with the economic part of the
Internal Grant Agency project of the Faculty of Forestry and Wood Technology at Mendel University in
Brno in 2015. The project is related to research, which was conducted in the Training Forest
Enterprise Masaryk Forest Kftiny (TFE Kftiny) area in 2013 and 2014. The aim of this research was to
find usage possibilities of an alternative method to evaluate a recreational potential of the area of
interest. In 2015, the economic part of research is focused on economic assessment of the TFE KFtiny
importance in local economy. The need for dealing with this issue originates in growing social
demands on forestry, and nature and landscape protection to develop the countryside — these
demands are stated for example in international strategic objectives of sustainable development. The
methodology of local multiplier calculation (LM2, LM3) will be verified within the frame of the same
research. The methods of a standardized interview, analysis, comparison, consolidation and synthesis
will be used. The methodical procedure for local multiplier calculation consists of four parts — a
definition of the area of interest, LM2 calculation, and standardized interview and LM3 calculation.

Key words: economics, methodology, local multiplier, forestry, recreation function

Introduction

Research was carried out in the area of Training Forest Enterprise Masaryk Forest Krtiny (TFE Kftiny)
in the years 2013 — 2014 focusing on the quantification and evaluation of the area’s recreational
utilisation. The objective of the research was to determine the possibilities of utilising an alternative
evaluation method of the recreational potential of the area of interest. On the research participated the
staff from the Department of Forest and Wood Products Economics and Policy (DFWPEP),
Department of Landscape Management (DLM) and Department of Forest Management and Applied
Geoinformatics. Part of the research involved a questionnaire survey in the forest district of Bilovice
nad Svitavou. The economic part of the research focused on determining the level of travelling
expenses of visitors and their willingness to pay for services provided by forest ecosystems and the
application of the local multiplier methodology. In 2015 DFWPEP and DLM obtained an internal grant
project, which continues with the research activities of 2013 and 2014. The objective of the project is
to quantify and evaluate the socioeconomic effects of the forest enterprise on the local economy. The
article will describe the methodical approach which will be applied to the economic evaluation of the
importance of TFE Kftiny to the local economy.

Material and methods

The materials for this article were obtained with the aid of secondary research that focused principally
on the literary search of available domestic and foreign sources from the sphere of sustainable
development, economic localisation, evaluation of the contributions of enterprises to the local
economy and the calculation of the local multiplier. The project entitled “The Importance of TFE Kftiny
for the Local Economy” emerged as a response to the hitherto unresolved problems of the local
economy in the branch of forest management (FM), nature and landscape conservation which are
derived from the objectives presented in sustainable development strategic documents on a national
and international scale. Important sources of information about the objectives of the sustainable
development strategy, principally focusing on interconnecting the economic, social and environmental
pillars of sustainable development were Agenda 21, Local Agenda 21, and Strategic Framework for
Sustainable Development and documents of the United Nations. The enhancement of socioeconomic
aspects of the sustainable development of FM is presented in Resolution L1 of the Third Ministerial
Conference on the Protection of Forests in Europe (Lisbon, 1998). The National Forestry Programme
Il'is important in terms of the Czech Republic and the importance and impact of small and medium
enterprises on employment, the economy of suppliers and customers in the regions. Description,
analysis, synthesis and comparison were the methods applied in the article.
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Results

The project’s primary objective is to quantify and subsequently evaluate the impact of a special-
purpose forest enterprise and forest management on the economic and social development of the
area with the application of the local multiplier calculation methodology, and to determine potential
cash flows associated with the fulfilment of socioeconomic functions of forest ecosystems in the area
of interest of the TFE KFiny. The principal objective of the project will be to achieve mutual
consolidation and synthesis of outputs of the project’s partial objectives. The project’'s economic partial
objectives are to test the local multiplier 2 (LM2) and local multiplier 3 (LM3) calculation methodologies
in the TFE KFtiny area of interest and determine the potential of socioeconomic functions of forest
management for the economic development of the area of interest. The principal socioeconomic
function examined in the project will be the recreational function.

The methods applied in the project’'s economic part will be the calculation of local multipliers LM2 and
LM3, analysis, comparison, consolidation, synthesis and statistical analysis.

The local multiplier calculation methodology in the sphere of nature and landscape conservation was
applied by Ing. Bfezina at the Podyji National Park Administration (see Bfezina 2014). The project’s
objective is to test this methodology by applying it to the forest enterprise. The methodical procedure
for local multiplier calculation consists of four parts — a definition of the area of interest, LM2
calculation, and standardized interview and LM3 calculation.

Part one — the definitiv of the area of interest — has already been carried out. The municipalities in
immediate proximity to TFE Kftiny were selected as areas of interest for the project which are most
affected by this enterprise. This is a total of 21 municipalities. The statutory city of Brno was excluded
from the area of interest because the data from this area would greatly distort the results of the
research.

The data required to calculate LM2 will be transformed from the TFE Kitiny information system. The
LM2 will then be calculated according to Kutacek (2007a), where the total income will be added
together of TFE KFtiny with the local expenses of TFE Kitiny and will be divided by the total income of
TFE Krtiny for 2014.

The total income of TFE Kftiny consists of items of account class 6 — Revenues, especially the
revenues of account category 60, 64 and 67). The local expenses of TFE Kftiny include expenses
which were spent locally, i.e. those that the enterprise spent in the demarcated area of interest. In
accounting terms these are data of account class 5 — Expenses, mainly account category 50 —
Consumed Purchases, 51 — Services and 52 — Personnel Expenses.

When dealing with the economic part of the project the most time-consuming task will be to determine
the data for calculating LM3. The data will be determined by a questionnaire survey that will be
conducted in the form of a structured interview. The questionnaire survey consists of two parts. In the
first part a questionnaire was drawn up for the employees of TFE Kftiny permanently residing in the
area of interest. The objective of the questionnaire is to determine how the employees spend their
money within and outside the area of interest. The questions in the questionnaire are based on
the evaluation of family accounts used by the Czech Statistical Office. The questionnaire determines
the data on the total income of the employees and the share that flows back into the area of interest,
the local expenses. The second part will contain the major local suppliers generated from the TFE
Kitiny information system from whom information will again be determined in the form of a
questionnaire survey, or a structured interview respectively, about the level of expenses stemming
from and to the area of interest. The questionnaire survey will establish the total local expenses of
local employees and suppliers in the area of interest which will be used to calculate LM3. Local
multiplier 3 represents the sum values of the total income of TFE Kitiny, local expenses of TFE KFtiny
and local expenses of local employees and suppliers of TFE Kitiny divided by the value of the total
income of TFE Kftiny. All data will apply to 2014.

Based on the determined results and results of previous research in this sphere carried out by various
authors and a research team, the method of comparison, consolidation and synthesis will be applied
to evaluate the socioeconomic functions of forest management and the usability of the local multiplier
methodology in practice.

Discussion

At the beginning of the evolution, the sustainable development concept was focused on sustainability
of enterprises and natural environment, respectively on the fact that the economy and the environment
don’t have to limit each other. (see e.g. United Nations 1973). The third dimension of sustainable
development — social — was added later to the two dimensions — environmental and economic.
Currently constantly greater emphasis is placed on the third pillar of sustainable development, i.e. the
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social pillar by strengthening it at local level with regard to the economic and environmental pillar.
Economic localisation is engaged in combining the pillars of sustainable development at local level.
Shuman (2000) defined economic localisation. The issue of economic localisation was also addressed
at the Faculty of Social Studies of Masaryk University in Brno, for example by DoSek (2006);
Johanisova (2007). Other authors who have been engaged over a long period with the issue of
economic localisation are Douthwait (1996) and Kutacek (2007a, 2007b). Economic localisation is
manifested in relation to the regional economy and policy — see for example Armstrong, Taylor (2000);
Silhankova (2012). The problem of economic localisation in the branch of forest management and
nature and landscape conservation is a global problem. The need to increase the contribution of FM
and nature and landscape conservation to rural development is presented in the strategic objectives of
many documents dealing principally with sustainable development at national and international level
(see e.g. United Nations 2014). However, none of the above-mentioned authors and publications
deals with economic localisation in relation to forest management and nature and landscape
conservation.

A tool called local multiplier (LM) is used to determine how big a share of the financial resources spent
by any institution remains in the region concerned. This tool appeared in 2002 thanks to the British
independent think tank New Economics Foundation (NEF) under the direction of economist Justin
Sacks (Rejmanova 2014). For example, Kutadek (2007a,b); Johanisova (2008); Bfezina, Safafik,
Hlavackova (2013) deal with the issue of local multipliers. The calculation methodology was applied to
a small number of final papers such as DoSek (2006); Bfezina (2014) and Sacks (2002) as an
example of a foreign author. However, the local multiplier was not used in any of the mentioned
publications to determine the contribution of a forest enterprise to the local economy.

Conclusion

The article presents the methodical approach that will be applied when dealing with the economic part
of the internal grant project of the Faculty of Forestry and Wood Technology at Mendel University in
Brno. The objective of the project is to quantify and evaluate the impact of a special-purpose forest
enterprise and forest management on the economic and social development of the area.

The methods applied in the project’'s economic part will be the calculation of local multipliers LM2 and
LM3, analysis, comparison, consolidation, synthesis and statistical analysis.

The results of the project will make it possible to quantify the role played by the forest enterprise in the
local economy under the conditions concerned as one of the strategic objectives of forest
management in the sphere of sustainable development. The outputs of the project will be used for
further research in the evaluation of contributions of forest enterprises and organisations engaged in
natural and landscape conservation to the local economy, quantification and evaluation of the function
of the landscape and for the practical utilisation of the Training Forest Enterprise Masaryk Forest
KFtiny in its operational activities.
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Souhrn

Prispévek popisuje metodicky postup, ktery bude pouzit pro feSeni ekonomické &asti projektu Interni
grantové agentury Lesnické a dfevarské fakulty Mendelovy univerzity v Brné vroce 2015. Cilem
projektu je kvantifikace a vyhodnoceni vlivu ucelového lesniho podniku na ekonomicky a socialni
rozvoj uzemi. PouZitymi metodami v ekonomické Casti fedeni projektu budou vypocet lokalnich
multiplikatord LM2 a LM3, analyza, komparace, konsolidace, syntéza metody statistické analyzy.
Pouzitymi metodami v €lanku byly deskripce, analyza, syntéza, komparace. Vysledky feSeni projektu
umozni kvantifikovat roli lesniho podniku v lokalni ekonomice za danych podminek, jako jednoho ze
strategickych cill lesniho hospodafstvi v oblasti udrzitelného rozvoje.
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